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(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the manufacture of an optical 
information recording medium which is interchangeable between systems 
in which the thicknesses of the media to be used are different. 
SOLUTION: The optical information recording medium 1 is constituted of 
a substrate 101 and a hologram material layer 102, an optical disk 2 is 
constituted of a substrate 201 and a reflecting film 202, and embossed 
pits 203 carrying information are formed on the boundary surfaces 
thereof. The optical information recording medium 1 and the optical disk 
2 are laid over the other, and are irradiated from the substrate 101 side 
with irradiating light 24 to be converged on the embossed pits 203, and 
an interference pattern generated by a reflecting light from the 
irradiating light 29 and the embossed pits 203 is recorded in the 
hologram material layer 102. At the time of reproduction, the optical 
information recording medium 1 is irradiated with a light to be converged 
on the embossed pits 203 to generate reproducing light. 
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* NOTICES * 

OPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ~ ~~ ~ 



[Claim(s)] 



[Claim 1 ] The optical information record medium characterized by having an information record 
section for generating an information playback light equivalent to the light product whenThe 
exposure light for playback is irradiated from one field side and the object point which supported 
£oZ sTe leT m ^ l0Cati ° n WhiCh ° n,y 3 d -tance J by the SSrfS?SS?rf 

[Claim 2] Said information record section is an optical information record medium according to 
claim 1 characterized by generating two or more information playback light cjEStaS^^ 
more light produced when the object point which supported infonnation,lespectively ex** fn a 
location which is different about the depth direction. F<^uvwy exists in a 

[Claim 3] It is the optical information record medium according to claim 1 which two or more said 
information record sections are established in a location which is different about ^h^aeptHScuon 
and is charactenzed by each information record section generating an information plaXde Hght 
equivalent to the light produced when the object point which supported informatk,^ exis^ in a 
ocation which is different about the depth direction, respectively or ™t,on exists in a 

I a l^? 3 J 1 ? C ° Pt , 1Cal information record medium according to claim 3 characterized bv being 
constituted by making two substrates with which the information record section waTfonned m the 
whole surface, respectively rival so that information record sections may face ea^te and 
preparing two information record sections. ' 

int^i^f oP^i^ation record medium according to claim 1 characterized by having the 

TJ^ST u PP ° rt f M Where , thC information other *an said information record sectionTs 
recorded as change of an optical property. 

[Claim 6] As the 1st optical information record medium which has the information record section 
which consists of material for optical recording from which it sympathizes ™t^ 
property changes, and change of an optical property Where the Sdoptical intltL^tZT 
medium which has the information support field where information was recorded beforehand is piled 
up the exposure light for record is irradiated from an optical 1st information record-med^m s de 
The information recorded on the information support field of the 2nd optical informal record 

FES? T mterferen< ; e P a " Cm ° f Said 6X P° SUre for recor d, and P the mtaS^SS 2nd 
[based on this exposure light for record ] information record medium The optical info^nnatfon 

SS^rfS^T 1 !^^ ^ inf °T ti0n rCCOrd means to record on SZation 
recora section ot the 1st optical information record medium 

[Claim 7] Said exposure light for record is an optical information recording device accordine to 

ataaaisr light converged on - * 

asssiss; x^Mr optical information recording device according to 

H a ^ 9 l Said . eXP Tu e L ight f ° r reCOrd is m °P tical ^formation recording device according to 
me Zfo^Zt = tenZed by be,n S the convergence light converged by the position of me nearside of 
SsSn mi a °" re ? rd SeCtl ° n ° f S3id lst °P tical inflation record medium. 
^^Ln^^tSSf inf ° rm f tion '^medium which has the information record section 
wnich consists of material for optical recording from which it sympathizes with light and an optical 
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property changes, and change of an optical property Where the 2nd optical information record 
medium which has the information support field where information was recorded beforehand is piled 
up, the exposure light for record is irradiated from an optical 1st information record-medium side 
I he information recorded on the information support field of the 2nd optical information record 
medium as an interference pattern of said exposure light for record, and the return light from the 2nd 
L based on this exposure light for record ] information record medium By carrying out sequential 
execution of the procedure recorded on the information record section of the 1st optical information 
record medium about each of two or more 2nd optical information record media to the 1st same 
optical information record medium The optical information record approach characterized by 
carrying out multiplex record of the information recorded on the 1st same optical information record 
medium by two or more 2nd optical information record media. 

[C u ai ?u 1] 7116 exposure for Payback is irradiated to the optical information record medium 
which has an information record section for generating an information playback light equivalent to 
the light produced when the exposure light for playback is irradiated from one field side and the 
object point which supported information exists in the location which only a predetermined distance 
by the side of the field of another side left. The optical information regenerative apparatus 
characterized by having the information playback means which detects the information playback 
light obtained as a result, and reproduces information. 

[Claim 12] the optical information regenerative apparatus according to claim 1 1 with which the 
information record section of said optical information record medium generates two or more 
information playback light equivalent to two or more light produced when the object point which 
supported information, respectively exists in a location which is different about the depth direction 
and said information playback means is characterized by to reproduce the information on two or 
more information playback light on which is resembled, respectively and it is based. 
[Claim 13] the optical information regenerative apparatus according to claim 1 1 which characterize 
by tor two or more the information record sections of said optical information record medium to be 
establish in the location which be different about the depth direction , and for each information 
record section to generate an information playback light equivalent to the light which produce when 
the object point which supported information exist in a location which be different about the depth 
direction respectively , and to reproduce the information on two or more information playback light 
with which said information playback means be generate from two or more information record 
sections on which resemble , respectively and it base . 

[Claim 14] It is the optical information regenerative apparatus according to claim 1 1 which said 
optical information record medium has the information support field where the information other 
than an information record section was beforehand recorded as change of an optical property and is 
characterized by said information playback means reproducing the information recorded on said 
information record section, and the information recorded on said information support field. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the optical information regenerative apparatus 
wh,ch reproduces information from the optical information record medium with which information 
is recorded using holography, and this optical information record medium, an approach, and the 
optical information recording device which records information on an optical information record 



medium 
[0002] 



[Description of the Prior Art] The conventional optical disc system irradiates light which is generally 
2 d , 0n * e ° f 3 substrate on an information recording layer to th 

T£t f 7 hlCh > thC ln f 0rmatlon recordi »g ^ was prepared from a substrate side, and 

performs informational record and playback 

[0003] 

[Problem(s) to be Solved by the Invention] In such a conventional optical disc system, when the 
d^kness of the substrate of the optical disk used by the system differed, there was a t ouble that it 
was very difficult to take compatibility between systems. For example, in the system of the compact 

Jtl! 1 h V ^ ?° SCr L b6d 38 CD ) Which USCS the °P tical disk whose of a substrate is 

*a k-T^? a substrate was not able to reproduce the information recorded on the optical 
disk which is 0.6mm. Since this is designing optical system so that optical aberration may be 
abolished in each system according to the thickness of the substrate of the optical disk to be used the 
TZt k ° ngmally T d b / ±e SySt6m iS f ° r me «»fi8U»tion of the optical spot for optical 
of nZSSS Lls r ed nS 3 Signal t0 CO " aPSe ' WhCn *" ° PtiCal ^ WiA Which thickness 

convli^? Ver ' ^ ^ ° Pti « al d J Sk ' ^° ° r m ° re informa tion recording layers were accumulated 
nZn^H "f y> amat ?^ ^ SpaCmg ' " ""^y^ and increasing storage capacity was 
proposed^ If as many information recording layers as possible can be piled up according to this 
method, higher storage capacity is realizable. However, there was a trouble that it was difficult to 

^z: e ^oX m infomation recording ,ayer -* an infoimation recording a 

fheS^ 0 ^ in * e u °P? cal disc s y stem wi * which the former is put in practical use, creating 
the disk of two sheets which recorded information different, respectively, making these rival and 
centering as the optical disk of one sheet was also performed in this case, it becomes 
f^Ti 10 ^ u / epr ° dUCible ' consea - uent ly it is the both sides of the front face and rear 

cas! JflT S*/ u° rage Capadty ° f ° ne °P tical disk is raised twice as compared w^ the 
case of only one side, it will obtain, and there is an advantage. However, in order to have reproduced 
die information recorded on both sides from the optical disk of the lamination mold cTatodTthis 
way, the user had to make the optical disk inside-out and there was a trouble that it was impossible to 
reproduce continuously the information which time and effort is taken upwards Iri rTcZlTonboS 

on ?oth sTdeTof ^ ^ r T er ' alth ° U8h the d6ViCe ° f having carried two pickup which colters 
from t h e fro , f °P t,Ca l dlsk ' or carr y in S ^ device in which pickup is moved to a rear-face side 

fnZ^Z 5 !! de °u f 3n ° ptlCaI di8k WaS also made in order to enable it to reproduce the 

information recorded on both sides, without turning an optical disk over conventionally,^ my case, 
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the magnitude of an optical information regenerative apparatus became very large, and the trouble of 
being scarce was in practicality. 

[0006] This invention was made in view of this trouble, and the 1st purpose is in offering the optical 
information record medium and the optical information recording device which enabled it to create 
easily the optical information record medium which had compatibility between the systems by which 
the thickness of the medium to be used differs. ' 
[0007] The 2nd purpose of this invention has an optical information regenerative apparatus in 
offering the optical information record medium and the optical information regenerative apparatus 
which enabled it to reproduce information in the optimal condition irrespective of the physical 
thickness of an optical information record medium. 

[0008] The 3rd purpose of this invention is from the optical information record medium with which 
multiplex record of the optical information record medium, the optical information recording device 

m M P 5 r ?f g able t0 Cany 0Ut multi P lex record of two or more information, and having 

enabled it to increase storage capacity with the easy optical information record medium of a 
configuration, and the information was carried out to offer the optical information regenerative 
apparatus for reproducing information. 

[0009] Even if the 4th purpose of this invention is the optical information record medium of a 
lamination mold, it is to offer the optical information record medium and the optical information 
regenerative apparatus which enabled it to reproduce the information which did not need to turn an 
[0010] m tl0n record medium over and was recorded on both sides. 

[Means for Solving the Problem] The optical information record medium of this invention is 
equipped with the information record section for generating an information playback light equivalent 
to he light produced when the object point which supported information exists in the location which 
only a predetermined distance by the side of the field of another side left when the exposure light for 
playback is irradiated from one field side. & 
[001 1] Moreover the optical information recording device of this invention As the 1st optical 
information record medium which has the information record section which consists of material for 
optical recording from which it sympathizes with light and an optical property changes, and change 
I^Tt T^^* 6 2nd °P tical information record medium which has die information 

mformation was recorded beforehand is piled up, the exposure light for record is 
mm h a T ^ ? PhCal ls * ,r l formation record-medium side. It has an information record means to 
record the information recorded on the information support field of the 2nd optical information 
£2l£ medlUm ° n the information record section of the 1st optical information record medium as an 
mterference pattern of the exposure light for record, and the return light from the 2nd [ based on this 
exposure light for record ] information record medium. 

[0012] Moreover the optical information record approach of this invention As the 1st optical 
information record medium which has the information record section which consists of material for 
optical recording from which it sympathizes with light and an optical property changes, and change 
IT Tr C t V™^™™ the 2nd °Ptf<*l information record medium which has tfie information 
support field where information was recorded beforehand is piled up, the exposure light for record is 
irradiated from an optical 1st information record-medium side. The information recorded on the 
information support field of the 2nd optical information record medium as an interference pattern of 
the exposure light for record, and the return light from the 2nd [ based on this exposure light for 
record ] information record medium By carrying out sequential execution of the procedure recorded 

^V^ 11 ? ? C ° rd SeCti ° n ° f the lst ° ptical ^formation record medium about each of two or 
more 2nd optical information record media to the lst same optical information record medium 
Multiplex record of the information recorded on the lst same optical information record medium by 
two or more 2nd optical information record media is carried out Y 
[0013] Moreover, when the exposure light for playback is irradiated from one field side, the optical 
medZ !! re ^ neratlve , a PP aratus of *« invention As opposed to the optical information record 
medium which has an information record section for generating an information playback light 

foca^ Prcdi : Ced Wh TJ hG ° bjeCt P ° int Which SU PP° rted information exists in the 

location which only a predetermined distance by the side of the field of another side left The 
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exposure light for playback is irradiated and it has the information playback means which detects the 
■nformauon playback light obtained as a result, and reproduces information. " 
0014] In the optical information record medium of this invention, if the exposure light for playback 
e^uTvSo SSES fie,d , Sid H in / 0miation record action, an information play^aS S 
w u ^ Pr0dUCCd WhCn ^ ° bject P° int which supported information exists in the 
location which only a predetermined distance by the side of the field of another side of an 

mm^xi 011 re ° 0rd I 60110 " l6ft Wi " be g enera ted from an information record section 
[001 5] Moreover, where the 1st optical information record medium which has the information record 
section which consists of material for optical recording from which it sympathizes withTigh^andl 
£ Property changes in the optical information recording device of this invention, and the 2nd 
Moth^T^Ti mCd T WhiCh ^ thC informati ™ su PPort field where information was 
th//v«r y^f Ch ^ C ° f ■? ° ptlCal pr ° pert y m P iled U P B y information record means, 

^/°; reCO u d , V ITadiated fr ° m an °P tical lst information record-medium side. The 
L S^hLh T f ° n mforma ; ion su PP° rt field of *e 2nd optical information record medium 
nterferin ?" mf °"" atIon rec °rd section of the 1st optical information record medium as an 

SSS^n?^5 e i C T Sme , : hght f °" ecord > ■*» the ret «m light from the 2nd [ based on this 
exposure light tor record ] information record medium 

iect!on wSr' / St ?] iCal information record medium which has the information record 

section which consists of material for optical recording from which it sympathizes with light and an 
£ Property changes by the optical information record approach of this invention, and tfie 2nd 
Zrl^TZ^t mCd T WhiCh ^ * e informatio " ^PPort field where information was 
5, fSSSrS3?S 38 ° f ? ° PtlCa ' pr0perty " P iled U P r ^ ne information which irradiated 

*tS f rCCOr i ^ m A C ° pt,Cal 1St ^formation record-medium side, and was recorded 
oatte™ nf °" SUpP °*ff d of tht \ 2nd °P tical information record medium as an interference 

Hanf£ r ™ h ? t f ° r reC J ° rd ' md the retUm light from 2nd f based °n this exposure 

nfor^Hn 1 ^ °™ afao y*» rd medium Sequential execution of the procedure recorded on the 

ZoTr ^rJ^ S t eCt ]°\° fthelSt ° PtiCal information medium is carried out about each of 

™T ™r i ^Information record media to the lst same optical information record 
medium. By this Multiplex record of the information recorded on the lst same optical information 
mm?! by tW ° ° r m ° re 2nd °P tical information record media is carried out. mtOTmatl ° n 

exooIL^nXT; ^ K °S tiCal in I OITna i on regenerative apparatus of this invention, when the 
record Zldtl Zk 7u 18 "T adia * d from one field side As opposed to the optical information 

eoulvalTnt t Zl T T^?" ? fd SCCtion for g enera «"g an information playback light 
T bt C * e 1 P roduced wh en the object point which supported information exists in the 
SZt£ f °!! y u P redet « mmed dista nce by the side of the field of another side left with an 
l£ZS£Z 5 y 7116 ^ P ° SUre Hght f ° r Pla y° ack is Radiated, the information playback 

[0018° 6daSa resultlsdet ecte <l> and informational playback is performed. 

SSSS^' the gestalt of operation of invention is explained » a 

[0019] Drawing 1 is the block diagram showing the configuration of the optical information 
fafcZ? appar T co " ce ming the gestalt of operation of the lst of this invention. The optical 
^formation record medium 1 concerning the gestalt of this operation and the optical disk 2 which 
has the information support field where information was beforehand recorded as change of an optical 
property this optical information recording device 10 The spindle 1 1 attached in the Stion of 
having piled up so that the optical information record medium 1 might serve as me bottom It has the 

iSSSr 7116 PiCkUP 1 ?/° r detectin g ^ return light from these, while the optical information 

^^ 8 ThSnI° B r di ^ li8 ^ t0 ? 6 ° Pt !! al informati ° n reC ° rd medium 1 - d « ** 
recooi me*™ M TnH 8 7 ?a *? ^ 15 m ° Vable t0 radial C of the °P tical information 

hv d u n ° PtlCal dl8k 2 ] md which is not i»nstrated, So that it can record by pickup 

15 by the position of the optical information record medium 1 and an optical disk 2 TOle 
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performing the slide servo which a driving gear is controlled [ servo ] and moves pickup 1 5 to radial 
[ of the optical information record medium 1 and an optical disk 2 ] The servo circuit 16 which 
performs the focus servo which adjusts the location of the convergent point of the exposure light 
irradiated from pickup 15 based on the detecting signal of pickup 15 about the depth direction of the 
optical ^formation record medium 1 and an optical disk 2, and the tracking servo which makes 
exposure light follow a predetermined truck, In order to control the output of semiconductor laser 
which was prepared in pickup 15 and which is mentioned later to maintain an always proper value it 
has the laser power control circuit 17. In addition, since the configuration for detecting a focal erro'r 
signal required for a focus servo and a tracking servo and a tracking error signal and the 
configuration for performing a slide servo, a focus servo, and a tracking servo are the same as that of 
what is widely used by the system of a common optical disk, explanation is omitted here 
L 1 j. ln adchtl ° n > »n this application, a convergent point is equivalent to the object point in image 
Sr^h n K° Ptl SS^iFi thC imagC P ° int ' and ' in 4116 case °f convergence light, means the point 
ultl ZSS^St h ?° nSt T S ff conve F nce KS* 8»*«*. ^d, in the case of emission 
is Takl productions of each beam of light which constitutes the emission light gather 

Th^l SS^ f 2 Sl !° WS ^ ? oss - J section configuration of the optical information record medium 1. 
The optica information record medium 1 forms the hologram ingredient layer 102 as an information 
record section in the whole surface of the disc-like substrate 101 formed with a polycaAoSrf^ 

and Z tw ?° nSt,tU ^- Y 1 ? 1 * e g6Stalt ° f *** ° peration ' * e tUcfa *" of a ^sWe 101 is ton™ 
and the thickness of the hologram ingredient layer 102 is about several 10 micrometers, for example 
1 0-40 micrometers. In addition, below, the thickness of the hologram ingredient layer 102 is 
disregarded and explained. By the spin coat method, the hologram ingredient layer 102 applies a 
hologram ingredient to the whole surface of a substrate 101, and is formed. A hologram ingredient is 
an ingredient from which optical properties, such as a refractive index, a dielectric constant and a 
reflection factor, change according to luminous intensity when light is irradiated. For example As a 
ho ogram ingredient from Du Pont The ingredient announced (" W.) [ "Photopolymersfor 
holography besides KSmothers, Practical Holographys, ] [ SPIE OE/Laser Conference 1 
Proceedings, 1212-03, Los Angeles, CA, and Jan. It can use "the 14-19th page and refer to 1990" " 
mo97i A 0 "' 3 Proactive coat may be formed on the hologram ingredient layer 1 02. ' 

\h,rJy ZZ aW11 ^ ^ows the cross-section configuration of an optical disk 2. An optical disk 2 forms 
fl^ 6 flIn ? 202 which consists of aluminum in the whole surface of the disc-like substrate™ 1 
formed with a polycarbonate, glass, etc., and is constituted. The embossing pit 203 which supported 
predetermined information is formed in the interface of a substrate 201 and the reflective film 202 
Like the usual CD etc., by injection-molding equipment, the whole surface of a substrate 201 
uupnnts and this embossing pit 203 is formed in it. The reflective film 202 is formed by the vacuum 

n *° r the Jf««cnng method. With the gestalt of this operation, the thickness of a 
substrate 201 is 0 6mm. The interface of a substrate 201 and the reflective film 202 in which the 
™^r? g Plt a u 0rm f d iS e< l uivaIent to th c information support field in this invention. 
[0024] Drawing4 shows the main components of pickup 15. Pickup 15 is equipped with the 

* T , Sr^i* 6 SUbStrate 101 Side of the °P tical information record medium 1, 

the semiconductor laser 22 which carries out outgoing radiation of the laser beam, and the collimator 
lens 23 arranged between semiconductor laser 22 and an objective lens 21 when the optical 
information record medium 1 and an optical disk 2 are fixed to a spindle 1 1 . In addition the 
objective lens 21 is supported movable by the actuator for focuses, and the actuator for tracking A 
collimator lens 23 considers as a parallel ray, it is condensed with an objective lens 2 1 , and the laser 
beam by which outgoing radiation was carried out from semiconductor laser 22 is irradiated by the 
optical information record medium 1 and the optical disk 2 by it 

Ttll] N f Xt ' actuation of the °P tic al information recording device 10 and the operation of the 
£ ^""fon record medium 1 concerning the gestalt of this operation are explained, 
concern W Z ^jf*^™ reCOrdine apparatus 10 and the optical information record medium 1 
J 3 * u °P eratl o n » ug cd in order to record information which was caused 
P r aS beforehand re corded on the optical disk 2, for example on the optical 

information record medium 1 (imprint). In this case, as shown in drawing 4 , the optical disk 2 with 
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which the optical information record medium 1 and information before information record were 
recorded is piled up so that the optical information record medium 1 may serve as the bottom, and is 
fixed to a spindle 1 1. In addition, the optical information record medium 1 and an optical disk 2 are 
arranged so that a substrate 101,201 may turn down, respectively. The approach of the clamp of the 
optical information record medium 1 and an optical disk 2 is the same as that of a common optical 
disc system. In this condition, the optical information record medium 1 and an optical disk 2 are 
controlled to maintain a regular rotational frequency by the spindle servo circuit 13, and rotate with a 
spindle motor 1 2, and semiconductor laser 22 carries out outgoing radiation of the laser beam of a 
proper output (for example, about 1 5m W) by control of the laser power control circuit 1 7. 
[0027] A collimator lens 23 considers as a parallel ray, it is condensed with an objective lens 21 and 
the laser beam by which outgoing radiation was carried out from semiconductor laser 22 is irradiated 
by the optical information record medium 1 and the optical disk 2 as an exposure light 24 for record 
by it Here, the location of the convergent point of the exposure light 24 for record is a location in 
which it is formed, the boundary 203, i.e., the embossing pit, of the substrate 201 and the reflective 
film 202 in an optical disk 2. Although the exposure light 24 for record irradiated on the embossing 
pit 203 through the hologram ingredient layer 102 of the optical information record medium 1 turns 
into the reflected light and returns to the objective lens 21 again in response to the modulation 
according to the condition of the embossing pit 203, the hologram ingredient layer 102 of the optical 
information record medium 1 exists in the middle. Therefore, in the part of the hologram ingredient 
layer 1 02, the exposure light 24 for record and the reflected light from the embossing pit 203 
interfere, consequently luminous-intensity distribution serves as an interference pattern (pattern on 
the strength) as shown in drawing 5 rather than is [ for example, ] uniform. Since the condition of the 
embossing pit 203 becomes irregular, such interference patterns differ a little according to the 
location of the hologram ingredient layer 102 of the optical information record medium 1 
corresponding to the condition of the embossing pit 203. Therefore, multiplex record of the 
interference pattern as shown in drawing 5 is carried out in the location location at the hologram 
ingredient layer 102, changing the reinforcement and pattern. 

[0028] While the servo circuit 16 performs a focus servo and a tracking servo for such record to an 
optical disk 2, it carries out by scanning the whole surface of an optical disk 2. After this scan 
finishes, all the information currently recorded on the optical disk 2 is recorded on the hologram 
ingredient layer 102. Thus, if record of the information on the hologram ingredient layer 102 is 
completed, the optical information record medium 1 and an optical disk 2 will be removed from the 
optical information recording device 10 shown in drawing 1 . If it ** and there is need, all over the 
optical information record medium 1, the predetermined time exposure of the ultraviolet rays of 
predetermined reinforcement will be carried out, and the information recorded on the hologram 
ingredient layer 102 will be decided. In addition, when recording the information on the same disk 2 
on other optical new information record media 1, the same optical disk 2 is reused repeatedly. 
[0029] Next, the optical information regenerative apparatus concerning the gestalt of this operation 
which reproduces information from the optical information record medium 1 with which it was made 
like and information was recorded above is explained. The configuration of the outline of this optical 
information regenerative apparatus is the same as that of the optical information recording device 10 
shown in drawing 1 . Therefore, below, the same component as the optical information recording 
device 1 0 is explained using the same sign. However, in the case of an optical information 
regenerative apparatus, the laser power control circuit 17 controls the output of semiconductor laser 
to become proper reading power (about [ at the time of record ] 1/10). Moreover, in the case of an 
optical information regenerative apparatus, pickup 15 becomes with a configuration as shown in 
d rawing 6 . Namely, the pickup 15 in an optical information regenerative apparatus When the optical 
information record medium 1 is fixed to a spindle 1 1, between the objective lens 31 which counters 
the substrate 101 side of the optical information record medium 1, the semiconductor laser 32 which 
carries out outgoing radiation of the laser beam, and semiconductor laser 32 and an objective lens 3 1 
I he collimator lens 33 and beam splitter 34 which were arranged in order [ side / semiconductor 
laser 32 ], The return light from the optical information record medium 1 is equipped with the 
condenser lens 35, the pinhole member 36, and photodetector 37 which were arranged in order 
[ side / beam splitter 34 ] on the optical path of the light reflected by the beam splitter 34. In 
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addition, the objective lens 31 is supported movable by the actuator for focuses and the actuator for 
tracking which are not illustrated. When a parallel ray carries out incidence of the pinhole formed in 
the pinho e member 36 to a condenser lens 35, it is arranged in the location which the outgoing 
radiation light from a condenser lens 35 converges. In addition, the pickup 15 in the optical 
information regenerative apparatus concerning the gestalt of this operation serves as the same 
configuration as the pickup in the optical disk regenerative apparatus designed for [ whose thickness 
of a substrate is 1 .2mm ] optical disks. 

[0030] Next, with reference to drawing 6 thru/or drawing^ , the actuation of an optical information 
regenerative apparatus and the operation of the optical information record medium 1 concerning the 
gestalt of this operation are explained. At the time of information playback, the optical information 
record medium 1 is fixed to a spindle 1 1 so that a substrate 101 may serve as the bottom. In this 
condition, the optical information record medium 1 is controlled to maintain a regular rotational 
frequency by the spindle servo circuit 13, and rotates with a spindle motor 12, and semiconductor 
laser 32 carries out outgoing radiation of the laser beam of a proper output (for example, about 
lmW) by control of the laser power control circuit 17. 

[003 1 ] The laser beam by which outgoing radiation was carried out from semiconductor laser 32 is 
made a parallel ray by the collimator lens 33, it is condensed with an objective lens 3 1 and a part is 
irradiated by the optical information record medium 1 as an exposure light 38 for playback as a 
beam splitter 34 is passed and it was shown in drawin g 7 . Here, the location of the convergent point 
of the exposure light 38 for playback is the location 39 same about the depth direction of an optical 
disk 1 as the location of the convergent point of the exposure light for record, i.e., the location where 
the embossing pit 203 was formed in the condition that the optical disk 2 piled up, on the optical 
information record medium 1 at the time of informational record, (henceforth an information support 
object point location). Therefore, the distance from the front face of the substrate 101 of the optical 
information record medium 1 to the information support object point location 39 is set to 1 .2mm In 
the optical information record medium 1 whose thickness is 0.6mm, the exposure light 38 for 
playback serves as a big spot, and is irradiated by the hologram ingredient layer 102. Since the 
interference pattern as shown in drawing 5 is recorded on the hologram ingredient layer 102 if the 
above-mentioned exposure light 38 for playback is irradiated, as shown in drawing 8 , from the 
hologram ingredient layer 102, it will have the same property as the reflected light from the 
embossing pit 203 at the time of informational record, and the light wave which goes in the same 
direction will occur as an information playback light 40. The location of the convergent point of this 
information playback light 40 is the information support object point location 39. Incidence of the 
information playback light 40 is carried out to an objective lens 31, it serves as a parallel ray a part 
is reflected by the beam splitter 34, and it is condensed with a condenser lens 35, and it passes 
through the pinhole of the pinhole member 36, light is received by the photodetector 37, it is 
changed into an electrical signal, and a regenerative signal is outputted. This regenerative signal 
m ™ S * nto the same si S" al a* 5 the case where ^ is actually based on return light from the embossing 
pit 203. Since the processing circuit of a regenerative signal is the same as that of a common optical 
disc system, explanation is omitted. Moreover, since the information playback light generated from 
the hologram ingredient layer 102 has the same property as the reflected light from the embossing pit 
203, it can perform a focus servo and a tracking servo like the case where it carries out using the 
reflected light from the embossing pit 203. 

[0032] In addition, since any light other than information playback light is not converged on the 

pinhole of the pinhole member 36 although light other than information playback light also returns 

when the exposure light for playback is irradiated at the optical information record medium 1 the 

most is intercepted by the pinhole member 36 and does not reach a photodetector 37. 

[0033] Thus, according to the optical information record medium 1 and the optical information 

regenerative apparatus concerning the gestalt of this operation, although the physical thickness of the 

optical information record medium 1 is 0.6mm, the thickness of a substrate can reproduce 

information using the pickup designed for [ which is 1 .2mm ] optical disks. 

[0034] As explained above, according to the optical information record medium 1 and the optical 

information recording apparatus concerning the gestalt of this operation, the information recorded on 

the optical disk 2 whose thickness of a substrate 201 is 0.6mm by recording on the optical 
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"formation j record medium 1 (imprint) The pickup designed for [ whose thickness of a substrate is 
1 .2mm ] optical disks is used. In the optimal condition The optical information record medium 
which can reproduce the information currently recorded on the optical disk 2 can be created and it 
becomes possib e to create easily the optical information record medium which had compatibility 
between he systems by which the thickness of the medium to be used differs. Moreover acco ding 
to the optical information record medium 1 and the optical information regenerative apparatus 
concerning the gestalt of this operation, information is reproducible in the optimal condition like the 
case where the optical disk whose thickness of a substrate is 1 .2mm is used irrespective of the 
physical thickness (0.6mm) of the optical information record medium 1 

[0035] In addition, although the optical information recording device and the optical information 
regenerative apparatus were explained as a thing of another object, the pickup for playback shown in 
drawing^ serves as the pickup for record, and may constitute the optical information record 
regenerative apparatus equipped with the function of both an optical information recording device 

° P inform ation regenerative apparatus from a gestalt of this operation 
[0036] Next, with reference to drawing 9 thru/or drawing 1 1 , the gestalt of operation of the 2nd of 
this invention is explained The gestalt of this operation is the example which was made to carry out 
multiplex record of the information on two or more optical disks to the same optical information 
record medium 1 . With the gestalt of this operation, the optical disk 3 shown in drawing 9 other than 
the optical disk 2 shown in drawing 3 is used. Different information from the information recorded 
on the optical disk 2 is recorded on this optical disk 3. Like the disk 2, the reflective film 302 which 
consists of aluminum is formed, it is constituted, and the embossing pit 303 which supported 
predetermined information in the interface of a substrate 301 and the reflective film 302 is formed in 
the whole surface of the disc-like substrate 301 formed with a polycarbonate, glass, etc. by the 
S!SSJ xt i However ' the thickness of the substrate 301 in this optical disk 3 is 0.65mm 
[0037] Next how to carry out multiplex record of the information recorded on two or more optical 
disks 2 and 3 to the same optical information record medium 1 is explained. In the gestalt of mis 
operation, the thing same as an optical information recording device as the gestalt of the 1st 
operation is used. However, it considers as the configuration to which an objective lens 21 can be 
moved and the location of the convergent point of the exposure light for record can be moved 
0.05mm or more with the actuator for focus servos. First, the information recorded on the optical 
disk 2 is recorded to the optical information record medium 1 before information record like the 
record actuation in the gestalt of the 1st operation. However, decision of the information by UV 
irradiation is not made at the time. Next, the information recorded on the optical disk 3 is recorded 
fake the record actuation ,n the gestalt of the 1st operation to the same optical information record 
medium 1. Thereby, multiplex record of the information recorded on the optical disk 2 and the 
information recorded on the optical disk 3 is carried out at the hologram ingredient equipment 102 of 
the optical information record medium 1. And after that, ultraviolet rays are irradiated all over the 
optical information record medium 1, and all information recorded on hologram ingredient 
equipment 102 is decided. 

^ Q°i 8 i ThUS '^ S Sh *°T in ? awin ? 10 and drawing^! , the information support object point location 
39 corresponding to the information recorded on the optical disk 2 is located from the front face of 
the substrate 101 of the optical information record medium 1 in the location of 1 .2mm and the 
information support object point location 41 corresponding to the information recorded on the 
optical disk 3 is located from the front face of the substrate 101 of the optical information record 
medium 1 m the location of 1 .25mm in the optical information record medium 1 on which 
information was recorded. Therefore, this optical information record medium 1 turns into a medium 

T^rn JlffT ? r6C ° rded °" t 5 e J °P tical disk 2 fe y *e location of 1.2mm, and the location of 
1.25mm and the information recorded on the optical disk 3 equivalent to what is recorded by the 
embossing pit, respectively from the front face of a substrate 101, although physical thickness is 

l 0 with whTch SXf inT° dUCe iS CXplained from ±e °P tical information record medium 

ITZLTJ?? f It thlS Way and mult, P lex record of two kinds of information was carried out In 

sestalt of the ufZ™?™' * ^ ^ ° ptiCal informat fon regenerative apparatus as the 
gestalt of the 1st operation ,s used. However, it considers as the configuration to which an objective 
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lens 3 1 can be moved and the location of the convergent point of the exposure light for playback can 
be moved 0.05mm or more with the actuator for focus servos. Like the playback actuation in the 
gestalt of the 1st operation, in reproducing the information currently recorded on the optical disk 2 
as shown in drawin g 10 , the exposure light 38 for playback is irradiated and it performs it to the ' 
optical information record medium 1 so that it may converge in the information support object point 
location 39. On the other hand, in reproducing the information currently recorded on the optical disk 
3, as shown in drawing 1 1 , the exposure light 38 for playback is irradiated and it performs it to the 
optical information record medium 1 so that it may converge in the information support object point 
tocation 41. Since the information playback light which has the same property as the reflected light 
trom the embossing pit 303 of an optical disk 3 from the hologram ingredient layer 102 at this time 
occurs, the information currently recorded on the optical disk 3 is reproducible by detecting this 
information playback light. 

[0040] Thus, according to the gestalt of this operation, multiplex record of two or more kinds of 
information can be earned out using the optical information record medium 1 of a very easy 
configuration, and the storage capacity of the optical information record medium 1 can be increased 
Moreover, the same medium as the optical disk of the conventional multilayer structure can be 
created very easily, without needing the complicated process of arranging two or more information 
recording layers at fixed spacing like the optical disk of the conventional multilayer structure 
according to the gestalt of this operation. In addition, in the gestalt of this operation, it may be made 
to carry out multiplex record of three or more kinds of information at the same optical information 
record medium 1 by preparing three or more optical disks with which the thickness of a substrate 
differs mutually, and carrying out sequential execution of the above-mentioned record actuation for 
every optical disk to the same optical information record medium 1. 

[0041] In addition, in the gestalt of this operation, in order to prevent interference between each 
information, as for the thickness of the substrate of each optical disk which supported each 
information which, and carries out multiplex record to putting in another way, it is desirable that it is 
separated more than the depth of focus which becomes settled in the optical system of pickup 15 
mutually. [ information ] [ of each information by which multiplex record was carried out 1 
[ information support object point ] 

[0042] In addition, the depth of focus will mean the range (distance) which becomes below the value 
that can permit the breadth of the image point, and the range (distance) which can be regarded as a 
focus being as ♦*** if it says simply. The depth of focus Z is expressed for example, with a degree 
type (refer to Principles of Optical Disc Systems" besides G Bouwhuis, Adam Hilger Ltd, and the 
195th page). However, (NA) is the numerical aperture of a condenser lens and lambda is the 
wavelength of the light source. 
[0043] 

[Equation 1] Z=**lambda/{2(NA)2} 

[0044] The configuration of others in the gestalt of this operation, an operation, and effectiveness are 
the same as the gestalt of the 1 st operation. 

[0045] Next, with reference to drawing 12 thru/or drawing 17 , the gestalt of operation of the 3rd of 
this invention is explained. The gestalt of this operation is an example which creates the lamination 
type light information record medium which the optical information record medium of two sheets is 
made to rival, and has a two-layer information record section. With the gestalt of this operation the 
optica information record media 1 and 51 of two sheets are used. Thickness is 0.6mm and the ' 
optical information record medium 51 before information record is the completely same 
configuration as the information record medium 1 before information record. Moreover, with the 
gestalt of this operation, two optical disks 2 and 3 are used like the gestalt of the 2nd operation. The 
thickness of the substrate 301 of 0.6mm and an optical disk 3 of the thickness of the substrate 201 of 
an optical disk 2 is 0.65mm. 

[0046] Next, how to create the lamination type light information record medium concerning the 
gestalt of this operation is explained. In the gestalt of this operation, the thing same as an optical 
information recording device as the gestalt of the 1st operation is used. However, it considers as the 
configuration to which an objective lens 21 can be moved and the location of the convergent point of 
the exposure light for record can be moved 0.05mm or more with the actuator for focus servos. First, 
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like the record actuation in the gestalt of the 1st operation, as shown in drawin g 12 , where an optical 
disk 2 is laid on top of the optical information record medium 1 before information record the 
exposure light 24 for record is irradiated from the objective lens 21 of the pickup in an optical 
information recording apparatus, and the information recorded on the optical disk 2 is recorded on 
the hologram ingredient layer 102 of the optical information record medium 1. Next, similarly as 
shown in drawing 13 , where an optical disk 3 is laid on top of the optical information record ' 
medium 51 before information record, the exposure light 24 for record is irradiated from an objective 
ens 21, and the information recorded on the optical disk 3 is recorded on the hologram ingredient 
layer 1 02 of the optical information record medium 51. 

[0047] thus, in the optical information record medium 1 on which information was recorded As 
shown in drawing 14 , the information support object point location 39 corresponding to the 
information recorded on the optical disk 2 is located from the front face of the substrate 101 of the 
optical information record medium 1 in the location of 1.2mm. The optical information record 
medium 1 turns into a medium with the information equivalent to what is recorded by the embossing 
pit recorded on the optical disk 2 by the location of 1 .2mm from the front face of a substrate 101 
Therefore, it becomes reproducible [ the information recorded on the hologram ingredient layer 102 ] 
from the objective lens 3 1 of the pickup in an optical information regenerative apparatus to the 
optical information record medium 1 by irradiating the exposure light 38 for playback converged on 
the information support object point location 39. Similarly with the optical information record 
medium 51 on which information was recorded As shown in drawing 15 , the information support 
object point location 41 corresponding to the information recorded on the optical disk 3 is located 
from the front face of the substrate 101 of the optical information record medium 51 in the location 
of 1.25mm. The optical information record medium 51 turns into a medium with the information 
equivalent to what is recorded by the embossing pit recorded on the optical disk 3 by the location of 
1 .25mm from the front face of a substrate 101 . Therefore, it becomes reproducible [ the information 
recorded on the hologram ingredient layer 102 ] from the objective lens 31 of the pickup in an 
optical information regenerative apparatus to the optical information record medium 51 by 
irradiating the exposure light 38 for playback converged on the information support object point 
location 41. J v 

[0048] By the way, even if the optical information record media 1 and 51 with which information 
was recorded completely carry out incidence of the exposure light 38 for playback from hard flow 
respectively, they can reproduce information similarly. Drawing 16 turns the optical information ' 
record medium 51 over from the condition of drawing 15 , and, in the case of drawing 15 the 
example to which incidence of the exposure light 38 for playback was carried out from hard flow is 
shown. However, he inserts the dummy disk 52 with a thickness of 0.6mm it is thin from an 
ingredient homogeneous as a substrate 101 between the hologram ingredient layer 102 of the optical 
information record medium 51, and an objective lens 31, and is trying for optical aberration not to 
occur in the light irradiated by the hologram ingredient layer 102 in this example by carrying out 
incidence of the exposure light 38 for playback to the optical information record medium 51 through 
this dummy disk 52. Thus, if the optical information record medium 51 is turned over and incidence 
ot the exposure light 38 for playback is carried out to the optical information record medium 51 
through the dummy disk 52, an information playback light equivalent to the case where the 
embossing pit 203 exists in the information support object point location 41 distant from the front 
lace of the dummy disk 52 1.25mm will be generated from hologram ingredient equipment 102 
Therefore, the information (information currently recorded on the optical disk 3) recorded on the 
hologram ingredient layer 102 of the optical information record medium 51 is reproducible by 
irradiating the exposure light 38 for playback which is converged in the information support object 
point location 4 1 distant from the front face of the dummy disk 52 1 .25mm. 

[0049] Furthermore, as shown in drawing 17 , even if it replaces the dummy disk 52 in drawing 16 
with the optical information record medium 1 which has the same thickness, the information 
recorded on the hologram ingredient layer 102 of the optical information record medium 51 is 
reproducible similarly. Then, as shown in drawing 17 , the lamination type light information record 
medium 55 in the gestalt of this operation makes the optical disk 1 which recorded the information 
currently recorded on the optical disk 2, and the optical disk 51 which recorded the information 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 1/3/2006 



JP,09-305093,A [DETAILED DESCRIPTION] 



Page 10 of 17 



currently recorded on the optical disk 3 rival so that hologram ingredient layer 102 comrades may 
face each other, and is created. ~ 

[0050] Next, how to reproduce information from the lamination type light information record 
medium 55 is explained. In the gestalt of this operation, the thing same as an optical information 
regenerative apparatus as the gestalt of the 1st operation is used. However, it considers as the 
configuration to which an objective lens 31 can be moved and the location of the convergent point of 
the exposure light for playback can be moved 0.05mm or more with the actuator for focus servos 
When the lamination type light information record medium 55 has been arranged so that the optical 
information record medium 1 may turn down as shown in drawing 17 , In reproducing the 
information (information currently recorded on the optical disk 2) recorded on the hologram 
ingredient layer 102 of the optical information record medium 1 The exposure light 38 for playback 
is irradiated and is performed to the lamination type light information record medium 55 so that it 
may converge in the information support object point location 39 located from the front face of the 
substrate 1 01 of the optical information record medium 1 in the location of 1 .2mm. On the other 
hand, in reproducing the information (information currently recorded on the optical disk 3) recorded 
on the hologram ingredient layer 102 of the optical information record medium 51, the exposure 
light 38 for playback is irradiated and it performs it to the lamination type light information record 
medium 55 so that it may converge in the information support object point location 41 located from 
the front face of the substrate 101 of the optical information record medium 1 in the location of 
1.25mm. 

[0051] Thus, according to the lamination type light information record medium 55 which the optical 
information record media 1 and 51 of two sheets with which the information support object point 
locations 39 and 41 differ mutually were made to rival so that hologram ingredient layer 102 
comrades may face each other, and was created, compared with each optical information record 
medium 1 and 51 simple substances, storage capacity can be increased twice, and in the lamination 
type light information record medium 55 in the gestalt of this operation Since what is necessary is to 
carry out incidence of the exposure light for playback only from one side of the lamination type light 
intormation record medium 55 also when reproducing any of the information recorded on two 
hologram ingredient layers 102 It becomes possible to reproduce a lot of data with a quick access 
speed, not turning an optical disk over like the conventional lamination mold optical disk, and 
keeping the magnitude of an optical information regenerative apparatus small 
[0052] In addition, also in the gestalt of this operation, like the gestalt of the 2nd operation, in order 
to prevent interference between each information, it is desirable [ the information support object 
point locations 39 and 41 of each information ] that it is separated more than the depth of focus 
which becomes settled in the optical system of pickup 15 mutually. The configuration of others in 
the gestalt of this operation, an operation, and effectiveness are the same as the gestalt of the 1st 
operation. 0 

[0053] Next, with reference to drawing 18 and drawing 19 , the gestalt of operation of the 4th of this 
invention is explained. The optical information record medium in the gestalt of this operation 
prepares the information support field where the information other than a hologram ingredient layer 
is recorded as change of an optical property. As shown in drawin g 1 8 and drawing 19 in the 
substrate 601, the optical information record medium 60 in the gestalt of this operation carries out 
the laminating of the transparence dielectric layer 602 from which a refractive index differs and 
which consists of silicon nitride, for example, and the hologram ingredient layer 603 in this 
sequence, and is constituted by the whole surface of the disc-like substrate 601 formed of the 
polycarbonate. It is formed by the injection-molding method, and like the usual CD etc by 
injection-molding equipment, the embossing pit 604 corresponding to predetermined information is 
imprinted beforehand, and the substrate 601 is formed in the field by the side of the transparence 
dielectric layer 602 of a substrate 601 . The transparence dielectric layer 602 is formed by the 
vacuum deposition method or the sputtering method. By the spin coat method, the hologram 
ingredient layer 603 applies a hologram ingredient, and is formed. Moreover, the thickness of the 
optical information record medium 60 is 0.6mm. 

[0054] The approach of recording the information recorded on the hologram ingredient layer 603 of 
the optical information record medium 60 by other optical disks is the same as that of the gestalt of 
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the 1st operation. Moreover, it is the same approach as the gestalt of the 2nd operation, and it is also 
possible in the hologram ingredient layer 603 to carry out multiplex record of the information on two 
or more optical disks. 

[0055] Moreover, the approach of reproducing the information recorded on the hologram ingredient 
layer 603 of the optical information record medium 60 is the same as that of the gestalt of the 1st 
operation. When the information recorded on the hologram ingredient layer 603 by the optical disk 2 
whose thickness of a substrate is 0.6mm is recorded on drawing 18 , the condition of the exposure 
light 38 for playback in the case of reproducing this information is shown. As shown in this drawing, 
the information recorded on the hologram ingredient layer 603 is reproducible with the optical 
information record medium 60 in the gestalt of this operation by irradiating the exposure light 38 for 
playback from an objective lens 31 so that it may converge in the information support object point 
location 39 which has the thickness of a substrate in the location of 1.2mm from the front face of a 
substrate 601 using the pickup designed for [ which is 1 .2mm ] optical disks. 

[0056] The condition of the exposure light in the case of reproducing the information recorded by the 
embossing pit 604 of the optical information record medium 60 is shown in drawing 1 9 . With the 
optical information record medium 60 in the gestalt of this operation, as shown in this drawing, light 
62 is irradiated from an objective lens 3 1, and the information recorded by the embossing pit 604 can 
be reproduced like the usual CD etc. by detecting that return light using the pickup designed for 
[ whose thickness of a substrate is 0.6mm ] optical disks, so that it may converge on the embossing 
pit 604. ° 

[0057] Thus, the optical information record medium 60 in the gestalt of this operation becomes 
reproducible [ information ] on the both sides of the pickup designed for [ whose thickness of a 
substrate is 0.6mm ] optical disks, and the pickup designed for [ whose thickness of a substrate is 
1 .2mm ] optical disks. In addition, the information recorded on the hologram ingredient layer 603 
may differ from the information recorded by the embossing pit 604, and it may be the same. In being 
the same, the optical information record medium 60 turns into a medium which can reproduce the 
same information by all of the pickup designed for [ the pickup designed for / whose thickness of a 
substrate is 0.6mm / optical disks, and whose thickness of a substrate are 1 .2mm ] optical disks. The 
configuration of others in the gestalt of this operation, an operation, and effectiveness are the same as 
the gestalt of the 1 st operation. 

[0058] Next, with reference to drawing 20 thru/or drawing 23 , the gestalt of operation of the 5th of 
this invention is explained. The gestalt of this operation is the example which unlike the gestalt of 
each above-mentioned implementation is made to carry out incidence of the parallel ray 
perpendicularly, and was made to perform informational record and playback to the optical 
information record medium 1 . 

[0059] Drawing 20 shows the main components of pickup of the optical information recording 
device in the gestalt of this operation. This pickup is equipped with the mirror 63, the convex lens 
64, and the pinhole member 65 which were arranged in order [ side / laser light source 62 ] between 
the objective lens 61 which counters the substrate 101 side of the optical information record medium 
1 when the optical information record medium 1 and an optical disk 2 pile up like the gestalt of the 
1st operation, the laser light source 62 which makes a laser beam a parallel ray and carries out 
outgoing radiation, and an objective lens 61 and a laser light source 62. A travelling direction is 
changed upward into the parallel ray by which outgoing radiation was carried out from the laser light 
source 62 by the mirror 63, and it converges it on the point light source on the pinhole of the pinhole 
member 65 once with a convex lens 64. After this light passes through the pinhole of the pinhole 
member 65, with an objective lens 61, it is made into a parallel ray and incidence is carried out to the 
optical information record medium 1 and an optical disk 2 as an exposure light 66 for record. In 
addition, the configuration of the optical information record medium 1 and an optical disk 2 is the 
same as that of the gestalt of the 1 st operation. 

[0060] If incidence of the exposure light 66 for record of a parallel ray is carried out to the optical 
information record medium 1 and an optical disk 2 by pickup of such a configuration, this light will 
be reflected in them by the embossing pit 203 on an optical disk 2, and a spherical wave 67 will be 
generated from the embossing pit 203 by it. Consequently, the interference pattern of the exposure 
light 66 for record of the parallel ray from an objective lens 61 and the spherical wave 67 from the 
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embossing pit 203 on an optical disk 2 is recorded on the hologram ingredient layer 102 of the 
optical information record medium 1 . 

[0061] In addition, in the example shown in drawing 20 , the exposure light 66 for record from an 
objective lens 61 is irradiated by some of optical information record media 1 and optical disks 2. 
Therefore, it is necessary to irradiate the exposure light 66 for record uniformly in this example at 
the optical information record medium 1 and the whole optical disk 2, changing the location of the 
exposure light 66 for record to the optical information record medium 1 and an optical disk 2, in 
order to record all the information recorded on the optical disk 2 on the optical information record 
medium 1 . For that purpose, there should just be equipment which predetermined makes rotate the 
optical information record medium 1 and an optical disk 2 an include angle every, and equipment 
which predetermined makes move the optical information record medium 1 and an optical disk 2 
distance every radial, for example. As equipment which has these functions, since the X-theta stage 
of movable marketing was used for the direction of a straight line, and the hand of cut, the supported 
object was omitted by drawing 20 . In addition, while making pivotable the optical information 
record medium 1 and an optical disk 2 using a step motor etc., respectively, it is good also as 
movable [ to radial ] in pickup. Moreover, you may make it irradiate the parallel ray from an 
objective lens 61 at once all over the optical information record medium 1 and an optical disk 2 by 
adjusting suitably the focal distance of the objective lens 61 in drawing 20 , and a convex lens 64. 
[0062] If the optical information record medium 1 and an optical disk 2 are divided and there is need 
when the information recorded on the optical disk 2 as mentioned above is recorded all over the 
optical information record medium 1, all over the optical information record medium 1, the 
predetermined time exposure of the ultraviolet rays of predetermined reinforcement will be carried 
out, and information recorded on the hologram ingredient layer 102 will be decided. 
[0063] Next, with reference to drawing 21 and drawing 22 , how to reproduce the information 
recorded on the hologram ingredient layer 102 of the optical information record medium 1 in the 
gestalt of this operation is explained. Drawing 21 shows the optical system for irradiating the 
exposure light for playback to the optical information record medium 1 . This optical system is the 
same configuration as the optical system of pickup of the optical information recording device 
shown in drawing 20 , and equips the objective lens 61 in drawing 20 , the laser light source 62, the 
mirror 63, the convex lens 64, and the pinhole member 65 with the matched-pairs object lens 71, the 
laser light source 72, the mirror 73, the convex lens 74, and the pinhole member 75, respectively. 
According to such optical system, if the parallel ray as an exposure light 76 for playback is irradiated 
by the optical information record medium 1 from a substrate 101 side, from the hologram ingredient 
layer 102 on which information was recorded The information playback light 77 equivalent to the 
reflected light (spherical wave) produced when the embossing pit 203 of an optical disk 2 exists in 
the information support object point location distant from the front face of a substrate 101 1.2mm is 
generated, and this information playback light 77 advances toward the direction of an objective lens 
71 . In addition, drawing 21 shows the imagination pit 78 corresponding to the embossing pit 103 to 
the information support object point location distant from the front face of a substrate 101 1.2mm. 
[0064] Drawing 22 shows the optical system for detecting the information playback light from the 
optical information record medium 1. This optical system is equipped with an objective lens 71, the 
beam splitter 79 which reflects a part of information playback light which passed this objective lens 
71, the image-formation lens 80 arranged on the optical path of the information playback light 
reflected by this beam splitter 79, the pinhole member 81 which were arranged in the image- 
formation location of this image-formation lens 80, and the photodetector 82 which detect the light 
which passed through the pinhole of this pinhole member 81, and are changed into an electrical 
signal. In this optical system, information playback light 77 from the optical information record 
medium 1 is made into a parallel ray with an objective lens 71, a part is reflected by the beam splitter 
79, 90 degrees of travelling directions are changed and image formation is carried out with the image 
formation lens 80. As shown in drawing 22 , the image 83 of the pit corresponding to the 
imagination pit 78 is formed in the image formation location of this image formation lens 80. In 
addition, in drawing 22 , for convenience, although the image 83 of a pit is separated from the 
pinhole member 81 and shown, the image 83 of a pit is formed on the pinhole member 81 in fact. 
Although the image 83 of the pit formed on the pinhole member 8 1 corresponds to two or more pits, 
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S^m^J?^^ t0the ° f °" e ° f PkS [ th6m ] paSS6S thrOU 8 h the P inhole of *e 

sTnal and Tdesirld ™ ^ ' S C ?" C ? ° Ut * 3 P hotodetector 82, it is changed into an electrical 
signal, and a desired regenerative signal is acquired 

optical $v*Zt?l^ laR t° n U / ing d ™^21 and drawing 22 so far divided and explained the 
optical system for detecting the information playback light from the optical system and the ontical 

!n£Z?° n rCCOr H m 1 iUm ! f ° r irradiatin « the exposure light for playback to ^optfcal ? 
n*«T r6C K 7 ed T l I' SinCC ^ CXpOSUre Hght ^ Playback and information playback light 
pass the same objective lens 71, the main configurations of actual pickup of the optical information 
regenerative apparatus m the gestalt of this operation come to be shown in drawing 23 Tb™sZs 

E^TT S oT 79 in ^"g 22 between the P^ole members 75 and objective 

InH 6 , d ™ ? ^ 21 • and doubles with jt *e optical system shown in drawing^ , and the 
optical system shown in djswingJS . In addition, the pickup for playback shown in djk_ngJ23 

ESS " 6 PI ^ P f ° r rCCOrd Sh ° Wn in drawi "g 20 - • ** ™y institute the optical inflation 

device nHT T i PP f atUS 6qUipPed Wi * th£ fonCti ° n of both « 0 P^al information r^orZg 
device and an optical information regenerative apparatus. 

[0066] As explained above, in case the information recorded on the optical disk 2 is recorded on the 
optical information record medium 1 according to the gestalt of this operation the timeTmount 
which record takes by it compared with the case where convergence light is u ed a Texposie 

ght for record since the large field of the optical information record medium 1 and an opEShdU 2 
* exposed at once by the exposure light 66 for record of a parallel ray can be shortened Vnenl Ts 
made to irradiate the exposure light 66 for record at once especially all over the optical informYt on 

ootic'al^T "* diSk 2 ' * beC ° meS P ° SSible to record *e information recordTon L 

£ disk 2 m f ve J al [ onJ y ] seconds on the optical information record medium 1 

ElS W ^ thru/or drawings , the gestalt of operation of the 6th of 

SSZSSS 18 eX P ,ain ? d I Th u e S estalt of this operation is the example which was made to perform 
nformational record and playback to the optical information record medium using the convergence 

nfo^on 8 b X r"^ 11 °If * ^ SidC of<b * h010 ^ i^-t layer of aTopticT 

^^S^^TX ad ?^ i r <b 8CStalt ° fMs ° perati0n ' the °P tical -formation 
record medium 60 in the gestalt of the 4th operation is used 

S .SS^T ±G m r comp °" entS ° f P icku P of ^ optical information recording 
device in the gestalt of this operation. At the time of information record, the optical information 

uSatetnl 0 " l ^ I™ Pil6d UP S ° th3t the ho, °^ -^-t la^603 and a 

= Im a V fl each other. p ickup ,s equipped with the objective lens 85 which counters the 
substrate 601 side of the optical information record medium 60 when the optical information record 
medium 60 and an optical disk 2 pile up in this way, the semiconductor lasSr 86 whX_S Tout 

ob \tZV^\Tl° f V aSe ^ eam ' ! he COlHmat0r lenS 87 Which carries out inctfen^o an 

s&KSesx ?2r\r lM ray laser beam by which ° utgoi ^ radiati ° n is 

Eve l^s X C0 , 1Hma i 0r 87 u Con u siders as a P^'el ray, it is condensed with an 
objective lens 85, and the laser beam by which outgoing radiation was carried out from 
semiconductor laser 86 is irradiated by the optical information record medium 60 a^dfte optical 
disk 2 as an exposure light 88 for record. Here, the exposure light 88 for record is ?«m£n£S 
light converged on the embossing pit 604 of the optical information record medium 60 AftT 
converging on the embossing pit 604, this exposure light 88 for record turns into emission Zht 
passes the hologram ingredient layer 603, and advances to an optical disk 2 side ItTreflec ted in the 

disk 2 Is recorded^n the K , ^ *? ^ fr ° m the embossing pit 203 of an optical 

S^S^^SSiS?^ T^ 1 ^ laye J 603 ° f * e °P tical information record medium 60. 
• , ex P° sure Mj 88 for record is converged on the embossing pit 604 of the optical 

nfonnation record medium 60 with the gestalt of this operation, it is possible to detS the return 
hght from the embossing pit 604, and to perform a focus servo and a tracking servo If the oS 

IntZ T reC °1 mCdi T 60 ^ an ° ptical disk 2 « divided «-» there is neeYwhen ^recSdTng the 
perfZ r, r f ° n ^ ° pticaldisk 2 311 over ^ optical information record medium 60 g 

performing a focus servo and a tracking servo, all over the optical information record medium 60 
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the predetermined time exposure of the ultraviolet rays of predetermined reinforcement will be 
earned out, and information recorded on the hologram ingredient layer 603 will be decided 
[0070] Drawing 25 shows the optical system for reproducing the information recorded on the 
hologram ingredient layer 603 of the optical information record medium 60 among pickup of the 
optical information regenerative apparatus in the gestalt of this operation. The objective lens 91 with 
which this optical system counters the substrate 601 side of the optical information record medium 
60, The collimator lens 93 and beam splitter 94 which were arranged in order [ side / semiconductor 
laser 92 ] between the semiconductor laser 92 which carries out outgoing radiation of the laser beam 
and this semiconductor laser 92 and objective lens 91, The return light from the optical information ' 
record medium 60 is equipped with the pinhole member 95 arranged on the optical path of the light 
reflected by the beam splitter 94, and the photodetector 96 which receives the light which passed 
through the pinhole of this pinhole member 95. 

[0071] In this optical system, the laser beam by which outgoing radiation was carried out from 
semiconductor laser 92 is made a parallel ray by the collimator lens 93, and a part passes a beam 
splitter 94, it is condensed with an objective lens 91, and it is irradiated by the optical information 
record medium 60 as an exposure light 97 for playback. Here, the exposure light 97 for playback is a 
convergence light converged on the embossing pit 604 of the optical information record medium 60 
like the exposure light 88 for record. After converging on the embossing pit 604, this exposure light 
97 for playback turns into emission light, and reaches the hologram ingredient layer 603. Thus, if the 
exposure light 97 same in the hologram ingredient layer 603 for playback as the exposure light 88 
for record is irradiated, from the hologram ingredient layer 603 on which information was recorded 
an information playback light 98 equivalent to the reflected light produced when the embossing pit ' 
203 of an optical disk 2 exists in the information support object point location 39 distant from the 
front face of a substrate 601 1.2mm is generated, and this information playback light 98 will advance 
toward the direction of an objective lens 91. This information playback light 98 passes an objective 
lens 91, and turns into convergence light, a part is reflected by the beam splitter 94, and it converges 
on the pinhole of the pinhole member 95, it passes through a pinhole, is detected by the 
photodetector 96, and is changed into an electrical signal, and a desired regenerative signal is 
acquired. In addition, when the exposure light 97 for playback is irradiated at the optical information 
record medium 60, the light reflected in the embossing pit 604 also returns, but since this light is not 
converged on the pinhole of the pinhole member 95, that most is intercepted by the pinhole member 
95 and does not reach a photodetector 96. 

[0072] Drawing 26 shows the optical system for reproducing the information recorded by the 
embossing pit 604 of the optical information record medium 60 among pickup of the optical 
information regenerative apparatus in the gestalt of this operation. This optical system is equipped 
with the pinhole member 100 arranged between the condenser lens 99 with which the return light 
from the optical information record medium 60 was arranged on the optical path of the light reflected 
by the beam splitter 94, and this condenser lens 99 and photodetector 96 instead of the pinhole 
member 95 in the optical system shown in drawing 25 . 

[0073] In this optical system, the laser beam by which outgoing radiation was carried out from 
semiconductor laser 92 is made a parallel ray by the collimator lens 93, and a part passes a beam 
splitter 94 it is condensed with an objective lens 91, and it is irradiated by the optical information 
record medium 60 as an exposure light 97 for playback. Here, the exposure light 97 for playback is a 
convergence light converged on the embossing pit 604 of the optical information record medium 60 
Return light which it is reflected in the embossing pit 604 and generated is made into parallel light 
with an objective lens 91, a part is reflected by the beam splitter 94, and it is condensed with a 
condenser lens 99, converges on the pinhole of the pinhole member 100, and passes through a 
pinhole, and it is detected by the photodetector 96, and is changed into an electrical signal, and a 
desired regenerative signal is acquired. In addition, when the exposure light 97 for playback is 
irradiated at the optical information record medium 60, the information playback light from the 
hologram ingredient layer 603 also returns, but since this information playback light is not 
converged on the pinhole of the pinhole member 100, that most is intercepted by the pinhole member 
1 OU and does not reach a photodetector 96. 

[0074] A switch of the optical system shown in drawing 25 and the optical system shown in drawing 
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26 can be performed by inserting alternatively the pinhole member 95, and a condenser lens 99 and 
the pinhole member 100 on the optical path of return light. Or a zoom lens system and one pinhole 
member are prepared, a zoom lens system is driven, the condition of completing the information 
playback light from the hologram ingredient layer 603 on a pinhole, and the condition of completing 
the return light from the embossing pit 604 on a pinhole are chosen, and you may make it choose two 
kinds of information. 

[0075] | The return light from the optical information record medium 60 moreover, on the optical path 
of the light reflected by the beam splitter 94 Furthermore, prepare a beam splitter, and branch return 
light to two and the pinhole member 95 and a photodetector are formed on one optical path after 
branching. On the optical path of another side, a condenser lens 99, the pinhole member 100, and a 
photodetector are formed, and you may enable it to reproduce to coincidence the information 
recorded on the hologram ingredient layer 603 of the optical information record medium 60 and the 
information recorded by the embossing pit 604. Moreover, the pickup for playback shown in 
drawing 25 and drawing 26 serves as the pickup for record shown in drawing 24 , and may constitute 
the optical information record regenerative apparatus equipped with the function of both an optical 
information recording device and an optical information regenerative apparatus. 
[0076] Since the exposure light for playback at the time of reproducing the information recorded by 
the exposure light for playback and the embossing pit 604 at the time of reproducing the information 
recorded on the hologram ingredient layer 603 of the optical information record medium 60 turns 
into convergence light converged in the same location according to the gestalt of this operation as 
explained above, It becomes possible to reproduce the both sides of the information recorded on the 
hologram ingredient layer 603 of the optical information record medium 60 by the same pickup and 
the information recorded by the embossing pit 604. The configuration of others in the gestalt of this 
operation, an operation, and effectiveness are the same as the gestalt of the 1st operation. 
[0077] In addition, since what is necessary is just to be able to record the information which this 
invention was not limited to the gestalt of each above-mentioned implementation, for example was 
recorded by the embossing pit in the gestalt of each operation by change of optical properties such 
as a reflection factor and a refractive index, it may use for and record a phase change etc. instead of 
an embossing pit. 
[0078] 

[Effect of the Invention] As explained above, according to claim 1 thru/or the optical information 
record medium given in any 1 of 5 Since it had the information record section for generating an 
information playback light equivalent to the light produced when the object point which supported 
information exists in the location which only a predetermined distance by the side of the field of 
another side left when the exposure light for playback was irradiated from one field side The optical 
information record medium which had compatibility between the systems by which the thickness of 
the medium to be used differs can be created easily, and the effectiveness that an optical information 
regenerative apparatus can reproduce information in the optimal condition is done so irrespective of 
the physical thickness of an optical information record medium. 

[0079] Moreover, since it was made to generate two or more information playback light equivalent 
to two or more light produced when the object point which supported information, respectively 
exists in the location where information record sections differ about the depth direction according to 
the optical information record medium according to claim 2 In addition to the effectiveness of an 
optical information record medium according to claim 1, with the easy optical information record 
medium of a configuration, multiplex record of two or more information can be carried out and the 
ettectiveness that storage capacity can be increased is done so. 

[0080] Moreover, since it made generate an information playback light equivalent to the light 
produced when the object point which supported information exists in the location where two or 
more information record sections are established in a location which is different about the depth 
direction, and each information record sections differ about the depth direction, respectively 
according to the optical information record medium according to claim 3, in addition to the 
ettectiveness of an optical information record medium according to claim 1, the effectiveness that 
storage capacity can increase does so. 

[0081] According to the optical information record medium according to claim 4, two substrates 
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with which the information record section was formed in the whole surface, respectively moreover, 
by making it rival so that information record sections may face each other Since the optical 
information record medium with which two information record sections were prepared was 
constituted, even if it is the optical information record medium of a lamination mold, in addition to 
the effectiveness of an optical information record medium according to claim 3, the effectiveness 
that the information which did not need to turn over and was recorded on both sides is reproducible 
is done so. 

[0082] Moreover, since it has the information support field where the information other than an 
information record section is recorded as change of an optical property according to the optical 
information record medium according to claim 5, in addition to the effectiveness of an optical 
information record medium according to claim 1, the effectiveness that information becomes 
refreshable by two kinds of approaches is done so. 

[0083] Moreover, according to claim 6 thru/or the optical information recording device given in any 
1 of 9 As the 1st optical information record medium which has the information record section which 
consists of material for optical recording from which it sympathizes with light and an optical 
property changes, and change of an optical property Where the 2nd optical information record 
medium which has the information support field where information was recorded beforehand is piled 
up, the exposure light for record is irradiated from an optical 1st information record-medium side. 
The information recorded on the information support field of the 2nd optical information record 
medium as an interference pattern of the exposure light for record, and the return light from the 2nd 
[ based on this exposure light for record ] information record medium Since it was made to record on 
the information record section of the 1st optical information record medium, the optical information 
record medium which had compatibility between the systems by which the thickness of the medium 
to be used differs can be created easily. Furthermore, by carrying out multiplex record of the 
information recorded on the 1st optical information record medium by the information support field 
of the 2nd information record medium, multiplex record of two or more information can be carried 
out at the 1st optical information record medium of an easy configuration, and the effectiveness of 
becoming possible to increase storage capacity is done so. [ two or more ] 

[0084] Moreover, according to the optical information recording device according to claim 8, since 
exposure light for record was made into parallel light, the effectiveness that the time amount which 
record takes can be shortened in addition to the effectiveness of an optical information recording 
device according to claim 6 is done so. 

[0085] Moreover, according to the optical information record approach according to claim 10 As the 
1st optical information record medium which has the information record section which consists of 
material for optical recording from which it sympathizes with light and an optical property changes, 
and change of an optical property Where the 2nd optical information record medium which has the ' 
information support field where information was recorded beforehand is piled up, the exposure light 
for record is irradiated from an optical 1 st information record-medium side. The information 
recorded on the information support field of the 2nd optical information record medium as an 
interference pattern of the exposure light for record, and the return light from the 2nd [ based on this 
exposure light for record ] information record medium By carrying out sequential execution of the 
procedure recorded on the information record section of the 1st optical information record medium 
about each of two or more 2nd optical information record media to the 1st same optical information 
record medium Since it was made to carry out multiplex record of the information recorded on the 
1st same optical information record medium by two or more 2nd optical information record media, 
multiplex record of two or more information can be carried out at the 1st optical information record 
medium of an easy configuration, and the effectiveness that storage capacity can be increased is done 
so. 

[0086] Moreover, according to claim 1 1 thru/or the optical information regenerative apparatus given 
in any 1 of 14 The exposure light for playback is irradiated to the optical information record medium 
which has an information record section for generating an information playback light equivalent to 
the light produced when the exposure light for playback is irradiated from one field side and the 
object point which supported information exists in the location which only a predetermined distance 
by the side of the field of another side left. Since it had the information playback means which 
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detects the information playback light obtained as a result, and reproduces information, the 
effectiveness that information is reproducible in the optimal condition is done so irrespective of the 
physical thickness of an optical information record medium. 

[0087] Moreover, two or more information playback light equivalent to two or more light produced 
when the object point which supported information, respectively exists in the location where the 
information record sections of an optical information record medium differ about the depth direction 
according to the optical information regenerative apparatus according to claim 12 is generated. Since 
the information playback means reproduced the information based on each of two or more 
information playback light, in addition to the effectiveness of an optical information regenerative 
apparatus according to claim 1 1, the effectiveness that each information is reproducible is done so 
from the optical information record medium with which multiplex record of two or more information 
was carried out. 

[0088] Moreover, according to the optical information regenerative apparatus according to claim 13, 
two or more information record sections of an optical information record medium are established in' 
a location which is different about the depth direction. An information playback light equivalent to 
the light produced when the object point which supported information exists in the location where 
each information record sections differ about the depth direction, respectively is generated, since the 
information playback means reproduced the information on two or more information playback light 
generated from two or more information record sections on which is resembled, respectively and it is 
based In addition to the effectiveness of an optical information regenerative apparatus according to 
claim 1 1, the information recorded on each information record section is reproducible, and further, 
even if an optical information record medium is an optical information record medium of a 
lamination mold, the effectiveness that the information which did not need to turn over and was 
recorded on both sides is reproducible is done so. 

[0089] According to the optical information regenerative apparatus according to claim 14, an optical 
information record medium moreover, besides an information record section Since it has the 
information support field where information was beforehand recorded as change of an optical 
property and the information playback means reproduced the information recorded on the 
information record section, and the information recorded on the information support field The 
effectiveness that the information recorded on the information support field other than the 
information recorded on the information record section is also reproducible in addition to the 
effectiveness of an optical information regenerative apparatus according to claim 1 1 is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the block diagram showing the configuration of the optical information recording 
apparatus in the gestalt of operation of the 1 st of this invention. 

[Drawin g 2] It is the explanatory view showing the cross-section configuration of the optical 
information record medium in drawing 1 . 

[Drawing 3] It is the explanatory view showing the cross-section configuration of the optical disk in 
drawing 1 . 

[Drawing 4] It is the explanatory view showing the main components of the pickup in drawing 1 
[Drawing 5] It is the explanatory view showing the interference pattern recorded on the optical 
information record medium in drawing 1 . 

[Drawing 6] It is the explanatory view showing the main components of pickup of the optical 
information regenerative apparatus in the gestalt of operation of the 1st of this invention. 
[Drawing 7] It is an explanatory view for explaining actuation of the optical information regenerative 
apparatus in the gestalt of operation of the 1 st of this invention. 

[Drawing 8] It is an explanatory view for explaining actuation of the optical information regenerative 
apparatus in the gestalt of operation of the 1 st of this invention. 

[Drawing 9] It is the explanatory view showing the cross-section configuration of the optical disk 
used with the gestalt of operation of the 2nd of this invention. 

[Drawing 10] It is an explanatory view for explaining the actuation at the time of the information 
playback in the gestalt of operation of the 2nd of this invention. 

[Drawing 11] It is an explanatory view for explaining the actuation at the time of the information 
playback in the gestalt of operation of the 2nd of this invention. 

[Drawing 12] It is an explanatory view for explaining the actuation at the time of the information 
record in the gestalt of operation of the 3rd of this invention. 

[Drawing 13] It is an explanatory view for explaining the actuation at the time of the information 
record in the gestalt of operation of the 3rd of this invention. 

[Drawing 14] It is an explanatory view for explaining the approach of the information playback in 
the gestalt of operation of the 3rd of this invention. 

[ Drawing 15] It is an explanatory view for explaining the approach of the information playback in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 16] It is an explanatory view for explaining the approach of the information playback in 
the gestalt of operation of the 3rd of this invention. ' " 

Rawing IH It is an explanatory view for explaining the actuation at the time of the information 
playback m the gestalt of operation of the 3rd of this invention. 

[Drawin gJ8J It is an explanatory view for explaining the actuation at the time of the information 
playback in the gestalt of operation of the 4th of this invention. 

[Drawing 19] It is an explanatory view for explaining the actuation at the time of the information 
playback in the gestalt of operation of the 4th of this invention. 

[ Drawin g-^)] h is tne explanatory view showing the main components of pickup of the optical 
information recording device in the gestalt of operation of the 5th of this invention. 
[Drawing 21] It is the explanatory view showing the optical system for irradiating the exposure light 
tor playback in an optical information record medium in the gestalt of operation of the 5th of this 
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invention. 

[Drawing 22] It is the explanatory view showing the optical system for detecting the information 
playback light from an optical information record medium in the gestalt of operation of the 5th of 
this invention. 

[Drawing 23] It is the explanatory view showing the main components of pickup of the optical 
information regenerative apparatus in the gestalt of operation of the 5th of this invention. 
[Drawing 24] It is the explanatory view showing the main components of pickup of the optical 
information recording device in the gestalt of operation of the 6th of this invention. 
[Drawing 25] It is the explanatory view showing the optical system for reproducing the information 
recorded on the hologram ingredient layer of an optical information record medium among pickup of 
the optical information regenerative apparatus in the gestalt of operation of the 6th of this invention. 
[Drawing 26] It is the explanatory view showing the optical system for reproducing the information 
recorded by the embossing pit of an optical information record medium among pickup of the optical 
information regenerative apparatus in the gestalt of operation of the 6th of this invention. 
[Description of Notations] 

1 [ - 21 Pickup, 31 / -- An objective lens, 101 / - A substrate, 102 / - A hologram ingredient layer, 
201 / ~ A substrate, 203 / ~ Embossing pit ] ~ An optical information record medium, 2 ~ An 
optical disk, 10 ~ An optical information recording device, 15 
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XT'U-y^ 4T s £*f£n, MU>X3 5T'»t?n 

^tftfi***!*. C©3£<I*#(4, fgf&fCXi/tfXtf-y 50 
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h 2 0 3*^03^*3 )t(C»-i!<Ji^i;^05«^i;«: 
So S£<MOJ!yileJ8g(4 > -IftWftit-r^ X * ->X-r 

AttSM 1 0 2 J: D?S£Sft£1iffi|§£tt(4x>tf xif 
•y h 2 0 3fr£<0Kftofc£|!gi;!|$1$;&#o<JDT\ x># 
Xfcf<y h 2 0 3^P.cOJg»^*fflt>Tff •5«^i:|pl^(c 
LT7*-AX^-jp*5«i:a* h v "5 

[0032] &*5, yemmimt&i* 1 (cn^fflsg&fft* 

KSIitLfcfci*, 1IHBB£%(X*Ott'E>RoT<Stf, fit 
«fl*3lflMW.03tt4, fcf>*-;l/gW 3 6 © 
±T?iKmL^i/->OT% ^-<7)(ai:A,if(4tf>*-;l/gp*t3 

6(c«fcoTig»r^n> ymtam3 7icwim.L^\ 
[0033] c(D£?ic*mm<»&mic&z>ftffimm 

2mm©«T-f X^ffltcatt-^nfctf 
"J * T v y^rffl^Tlf m*m3i-? S C i: 5 0 
[003 4] W±ittWL/-c4: -5 (C *^)5Sfl5^(C#S 
3ttflMBEa«t»l ^<fctF7 , eif^l2^B(c4:ti(4, Sffi 
2 0 KDmfrtfO. BmmCDytT-tXtZicmmZtirc 

{tt£-r&c:i;tfT-£, <seffl-r5«»<DP^S^:5->X 

m#i<DMmm%mz>- (0. 6mm) tcA^^^-r, s 

[0 0 3 5] **3, *Hi5S<D^T-(4, JtfilffliHS^B 

(c^ htzft±m<o ~?i*mmm<» vvtrv? 

[0 0 3 6] ^(C, 09^111 1 *#ILT*^ 

(4, I^-«^1f^ie^» 1 (cfcfLTlggSWftTV x^ 
^1f$fi*^fifB@-r«4:?(CLftfi>lJTSS„ *^SEcDjfg 
SlT-(4, [aStC^L/iftv^X^ 2<Qte(C, i9l:SL 
fc^-cX^S^ffl-TSo CfD«-x- ( 'X^3(C(4, ?■£ 

Tt^„ ^-r-cX^3(4, •x- ( 'X^2i:|HHt(c, j}?U* 

3 0 ic0-ffi(c, fiBjK.(fT;b = x>i7AA>?,^:5K^3 
0 2£7gf£LT<i/££tU »t53 0 1 tS*tM3 0 2 £ 
O^I?ffi(c(4RlT^1f^fi}tL/cX>^Xt;-y h 3 0 
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3A^/££ttT<^3„ ft/:U CCDKt* X^ 3 Ictslf 
£g|£3 0 1 (DmWtO. 6 5mmt4oTI,^o 

[o o 3 7] m-ommmimmt* ucttLrm 
SKoytTjx* 2 . 3 ictmznrcffi m&&m$sm? s 

3fcj£<D{iH£0. 0 5mmW±&!&£-y:5<:£«9T?£;& 
T> ftf^X*2tcfg®;*n/-dff$g£rf2^-r;5 0 

^. *ic % imc^it mmu& 1 K*t lt, ?g 1 <omm 

& 1 <D*ny7A#lB81 1 0 2 »Cf±, ftf^ X * 2 tc 

tes^nfctsffii:^^ x* 3 icfsm^tircmmti}^ 

BK^n^MI^LT, *n^2»*mgBl 0 2 tag 

[0 0 3 8] £<d& 3 k LTmmmzmztircftffi mm 

Silltim 01 O*5«fctf0l nc^Lfcfcdlc. ft 

13 9 ttft1f$gi2&!gtt 1 OSffi i o i <omwfrt> i . 
2mm<D{4Bl;:;&»K ftrr<< X* 3 tcIE^^tlfcIf $fifc 
m-r5ttffie^^(iM4 1 {ift1ff$88ES«®{* 1 
il 01 O&WfrZ 1.25 mmtfj&BlC&So t£o 
T> C ©ftlff $Bfg&&{* 1 ^SW&P^fi 0 . 6 m 
mT&-5*\ 1 0 1 <OS®A->e> 1 . 2 mm<DteB£ 
1.25 mmCffillC, ft^-r X* 2 tCfeSSnfelf $8 

^r^x^3 cfg^snfciff^a^n^nx^xe 

[0 0 3 9]^K, C<D<t3lCLT2iHSOlffflA^S 
fgSSftftftfit&fgiiHgtt 1 *^1ff$8*IS£-r£73?£k: 

m-^icit. m 1 0 K^L-fcJ: ^ l Of^S&cDJgfgfc: 

-rsj: ? tc mmmft i kb^/bbsi^ 3 8 «rw 

LTfto 0 —73, ft^X^3»cf2&£ftTV\fc1ff$g;§r 

s^-r^^tctt, 01 nc^Lfc«t:5tc, if^s^ 

jSffiB 4 1 TiCBR-r* J: 3lcJtfll«iai«M*: 1 K«£fl| 
K8*fft3 8^#fLTfT5o COtZ, *n?vA*m 
H 1 0 2fre.{±, ftx-f X^3<OX>^xe>y 1-303 
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[0 0 4 0] £CD£?lC*mm(DI&miC£tll£, MtbT 

*%mm$*c t a*-*?*. ftmmm®m# 1 <r>wm 

i:-TSCi:«:<, ^©^^jtO^x-f-Xf t|Sl«<0 

©tt-r-rX^fflSU H-o)1fi1«*BEa«i* l Jc»L 
T, ±J80EflaMls*» S^-r^X^tttCdS^llfT-r* 
C t tc J; »? , |B|— 0^1f mEmt&t* 1 3 SSW±cDlf 

[00 4 1] ^:*5, *HSS©^{C*3V^T. £BI2®£ 

[0042] &*5, Mj&mmtit. m&cofctwtffr® 

Zltmxii^vm^n^ (G Bouwhuisffi, "Principl 
es of Optical Disc Systems" , Adam Hilger Ltd , ^ 

195 ^-S/-#|&) „ fc/£U (NA) tt»)tU>XOBi 

[0 0 4 3] 
i0 [&U] Z=±A/ {2 (NA) 2 } 

[0 0 4 4] *HSS<D^«{C*5ttS^-Oflfi<D«fi!t, f^ffl 

[0 0 4 5] 01 2S^L01 7^r#^LT2(s:|SI 

^©^3<?)^©^fc-Ot,->TKi0^-rs o *HSB«D^ 

«s 2 fcoftiif$8ieiiaii{**$g ^^-a-r 2 momma 

1.51 ^fffltS, Iff $Sigg*iiuOtt1t ^te»^«: 5 1 
ti, JP**^0. 6mmT\ 1ffffliB»B9«>1ff«aBS*i«: 1 

2(D$mco&mtmm\z^ 2-3©^x^2, 3^ 

ffl-TSc Tt-r-CX^ 2C1I2 0 1 (DW-WtO. 6m 
m, Tt'r-f X^3 0Sffi3 0 1 ©ip*f±0. 6 5ramT' 

[0 0 4 6] :^{C, 
50 SHa-TEaffl8H«3tt©iBBIljjaoffl««0. 0 5mmJW± 
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Ct(DT%Zmi&£-fZo $-f> 01 2 iCTjk 
Lfc<fc 3 tc, Sf! 1 ©HfigcO^fCtsftSfBgiftf^ tISlfil 
«C LT. 11f|fifeiiil3<Dft1f $BfEig<f8# 1 (Cft^-f X * 2 
*«te^H2-fc#ffi-C. ftltlBiEg&SfiKfctfSfcr-y* 
7 >y ycow%» u>X2 ?emm?m% 2 4 *B8at L 

T, 2 (elegit nfcfit$fi*tt1S?8fEI|ftS!«: 1 

1 3ic7nLfc&5ic x m memmcDKm m$mmw 5 1 
<£ 0 tesffl 2 4 ut> jtf* -* x * 3 (ctegj 

£nfc1»$fi*ft1f$8fEfli«»5 1 <D*n?z>L>mm® 1 
O 2t;:f2^-rSo 

[0047] cco<fc3tr LTit s^ies^nfc^if ^12 

H!$<* 1 T-fi. 01 4{C^Lfc<fc^(C, )tf-f X ^ 2 (C 
mMmUfr 1 ©Sffi 1 0 1 O^ffifre 1 . 2mm£D{6@ 

test), *£it$BfESi«# in, gnoi ©affile. 

1. 2mmOffillc« tt7*-rX*2»;:fEg!£nfc1ff8tf 
X>^Xtf>y blC£r>Tm&-£tlT\,^Z>t>(D£mm<Dm 

««S«f#)j^tftil3 9±T'iK^^S*tfflSS*t^3 8* 
JHIrt-SC ttcJ; »)> *n^5.k*f*Mi 1 0 2 tcfE&£ 

rzytmpfflz&mtts im 01 siciucj:^^ ft 
■5* i- x* 3 ciai*nrcis«»cjtis-r*ifi8s«p^fi: 
a 4 1 itytmmmm^s 1 ©g« 1 0 1 nmmt>^ 

1. 2 5mm<Dfi£g{Cfe»>. ft1ff8fE^&f*5 1(4, S 
tg 1 0 1 (DmMfrZ 1 . 2 5mm©feBk:, ft-r-rX^ 
StcfES^nfclt^x^xt! <y HcjcoTfE^n 
T^Sfc©fc|5l^>ai#i;fcS 0 fifoT, ftflt*ne*MI 
*5 1tMLT> ftlSfSlf^gfitcfc'ttStf-y^r'yT' 
©»UVX3 1 1ftffi&tttt£ffiB4 1 ±T*iRm 

LM&m i o 2ictm£tircmm<Dn£.tf*smt%;%o 

C0 0 4 83 tC5T, 1fffi#IE^£n*:ft1i$gfEiiWlg 

<*i. 5 i it, *ti?n±<&%fafrc>n<jimmmft3 

6«o 016tt, 01 5 0«^e,^1fffiieji^f*5 1 
ZmmLT. 01 5co^i:«jS?^l6]^5^ffl^*f7t 

fix ft1f$BfESH&f*5 1 CDfrny^L.ttmm I02ttt 

i tone, iiioi fcH*©*m*»sa: 

31?* 0. 6mmO^-f-fX^52«:}fAU 
^-t^X» 5 2£ilLTft1llffi£flt*tt5 1 (CS± 
ffl!l£fft3 8£:A&f£-y:SC fp, sfcn^AtmB 1 
0 2 {cBgtt^n-S^tc^^iKM^fSt L&l^ J: r> IC 

X, ^5-f-fX^5 2*iILTft1?N8fEliW«#5 1 lc 
PI£ffl!Si&fft3 8£A#f£-l±3£:, ^-f^X9 5 2 
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©gffi^e 1.25 mmmntzmmm^&M 4 1 t 

x>*Xfcf-y h 2 0 3«<#«E-r««frj:m«OllMR^ 
ft#*ay5A*mgB 1 0 2 «fc »)fg££n£. Sfo 
T, ^5-^X^5 2 081*^1. 2 5mmggttfc 

it^ffi^jSffiB 4 1 tir^-t 5 <t 3 &w%.mmmyt 3 

8 fciS&hr* c £ T, ft1f$fifEf!&# 5 1 <D*a 
tm* 1 0 2 KiESSrttfcltffi (ft-r* x * 3 »cfE&£ 

[0 0 4 9] 0 1 71C7jrr«fc5lc, 0 1 6 tefctf 

/o s^s-tVx^ 2*, (sii;p**^-r-5^it^ie^ 

m& 1 T*B£&x.Tfe. m«l£l, ftfit$gfEtli«#5 1 <D 
fralf^&ttftm 1 0 2 lciE®£ttrt:1i$g;£|f£-rSC 

3Jft1ft$gfEgHS#5 5 01 7£jj*LfcJ:5{i:, ftx 
-r X7 2 fcfE&£ftT^fdt$8£fEg*L/c:ft-r.-<' X* 1 
)tv s -rX^3{CfES?nTV^c«^fE^L/'c^-r 
-rx^ 5 l #0^-5 l o 2 BI±*»iSi*»^ 

[o o 5 o] &>)&t>-&mytffimmmmt*s s& 
m£.mmmyt?)i&ni&<?)tiLm%:o. o 5mmt(±gi? 

■ii-Sct<7)T-*5«fiKi:-rs 0 0 1 7»C^Lfc«t5t, 
?t1f^fEli<Ki* 1 ^Tfllfcas J: -5 lc5St)-a-t>-a-S«1f 
^IES«f*5 5*KBL.fci:^ 3t1f^fE®««: 1 O* 
ay^A^^l 0 2 lcfE&£ft7c1f?8 (^^X^2 
}cfE®$nTV^c1fffi) ^^-rs^tcfi, ^1f«fE 
50 Sijg^ 1 Ogffi 1 0 1 *) 1 . 2 ium<0{CrBt$. 

S1f «fi^^{4B 3 9 T-JttJfc-T S J: o K> Sfrltm 

Kmmmmw5 5icn£.mmmyt3 8^mmvm 
■5o -is. 9tmmmm^5 1 <D^a^i.ttnm 1 o 
2 icfEgarn/cH « (ff-fx? 3 ictai* turrit 

^) ^fl^-TS^tcti, JtlfffifEgjSft 1 «sis 1 0 
1 OSiJ: 01. 25 mnKOffififCfc-Slf 
B 4 1 T-iR^5 «fc 5 ICS! ^t>«S%BffEBflti«: 5 

5 imtammmyt 3 8 lt^t *> . 
[0051] ccD«fcatc Sficifffis#^{ag3 

40 9. 4 l#g£S2#C«ttra«fE8&f*l . 5 1^ * 
n^AWIl 0 2l^±*<|fii^V''^3<fc-5fC^*)^-t) 
^•Tf^fiit*n/S:3it)^-&SJtt1f«fEgjif*5 5tc<fcti 

&ytmmm®#. 1.51 jf<TiH»*B* 

fC*3ft5?It)-&fc^^1t^fg@^i* 5 5 Tit, 2 O<0 

^d^^si 1 0 2ictmztitzmm(»^irti%:n 
^•rs«#ic€>, s*fflM*f^«?g»)#t>-a-^7 1 eit«jiE 

50 «SS^*< % 7t1f?8^^BoA$^^'jN^<«o/i:* 
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[0 0 5 2] *HfifiO^{C^V^Tt, M!2<7>^ 

«6^s8^ipi«iic, &mm<r>®®xmm&{m3 9 . 4 

[0 0 5 3] ^rtC, 01 8*5<fct/01 9£#B8LT#52 

«:S^fct©TfeSo 01 8*5<fctJF01 9tc^Lfc:<fc-5 

If # U - MC .£ o T^fig S nfc P3ffi«£DS® 6 

0 1 <D-mc. 1S601 tliISr$A'S4«i*lfi 
fb->U3>7!)^*5^S§a(*®6 0 2 *n^7A 
*m«6 0 3i:*, C<am#-p«BLT*fi££ftT^ 
So ««6 0 1 tt, mtf&aj$f&?£»CJ;-3TJgj££ 
tl> Sffi6 0 1 OjS^Stmtt® 6 0 2$J<9ffilC{i, mm 

icftjES-rsx^xi? «j h 6 o 4 tf^tbmm. 

TI^So 399R1WI6 0 2ttW*.tf*2Hi*i*Jf>X/< 
{±0. 6mm7!&5, 

[0 0 5 4] ft1f$8fe@«#6 0O*a{T7i«8S6 

o 3 Kfl&ojfcf** x^{cfB®?nfcif **E»-r«* ft 
(ommtmrnviim-v. *ajr?AttfM.6 0 3ic, * 

So 

[0 0 5 5] 3=;Tc, %1IHHISfltMtft6 0O*DWi* 

si6 0 3 fcea«nfciiHB*«£-r*3*acM:> as 1 © 

I6 0 3IC. li©S*A»0. 6mm<7>:)frr-i'X;7 2fc: 
WJnftllHBtKfiltftfdKt^T. COflHB*S 
4-r*»^-<DS±ffl8ai*^3 8©*?H*^LTV»So C 

i(*6 0m 2mra©)tf-fX»ffl 
**) 1 . 2 mmOffiHlc&«1ftflSfttojAffiB3 9T*iR 

wsctf, *D^7A*fflie o 3 lamztirc 

[0 0 5 6] 0 1 9fctt, ft1f$gie§ti£&6 0Oi># 

xtf y h 6 o 4 fc<fc^TSS*n^i«?B«rs*-rs«^ 
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#*#0. 6mm<D^T f ^X^ffltctaH-5n75:tf>y^7' 
•yy?ffl^T> x>#Xfcfy h6 0 4±-eiRSftrS<fc-5 
im\^y%3 1 <fc»3Jtt6 2*JSM*U {-0Sgt)ft& 

h 6 o 4 k: j:oTE««nfcflifB*s*-i-ac ttf -e* 
[0057] c © ■? tc**«sojgf!g»c*5tt zxmmm 

{cSttSftfcfcfy Mfo<Dm&tf 1 . 2 mm 

©S^BIflltJ&So *ny7itmi6 0 3t 

IBSSftfclStffifcXi/sfCXtfy h 6 0 4£otoTIES2 
nfclfNHtt, S&S&€>T*fe&^L|S|i;fcO)T-t>&V\ ) 

<Dtit«*, SffiO/ft^O. 6mm<73>t7 r t'X^ffl{Cia 
W-Shfc try »7 ttKOV&tfl. 2mm<Dft 
x-fX^ffltaW-Sn^ctfy^Ty^OV^niCtoT 

20 tmm-e&Zo 

[0 0 5 8] @2O^L02 35;#ILT*^ 

•5<i;3fcLfc0ijT-feSo 

[0059] 020a, *nm<Dj&wucisif2>yt\MmE. 
mmm<o e * * r » zf<D^mnm^.m^^ i & 1 0? 

jo e. ntc t zicytmnmmmw 1 <as« 1 o 1 wicttfa? 

S*TC$Jb>X6 1 t, tf^Tff^tLTttilt-r 
3Wf)e«6 2 £ % *mH^>X6 1 fcW— «f^ig6 2 
fcOMfc: U—imafi 6 2ffid<fc9)lIKg2l8:;*n/cS5-6 
3, fll/>X6 4feJ;t>*tf>*-7l/g|5^6 54ffljlT^ 

So u— tf5t2g6 zfr^mMznteWfrytm*. 5^- 

6 3t«fcoTiiff75-(n)«r±|p)^{i:S^5)n, flU>X6 
4{C«fcoT— tf>>1">— 7l/g|5*r6 StOtf^— ;l/±T 
j£ft2g{CiRj|?£ftS„ cOTtti, tf>*-;Ug|5*j6 5<0 

40 %M i: ^ feSSffl 6 6 £ L T^1f^IBtS«5«: 1 
*5«fctf7E7^X^ 2tcAI>t^tlS«k3{c*oTt / ^So * 
fe\ %1fffife^«ci^J:tj ; 7ie7 ? ^X^2«1gfi!c(±, |g 

[0 0 6 0] CCO^^^fig^try^Ty^tCtoT. 

ytmrnimmte 1 ts^y^xi' 2 tc, wdbkudc 

SfflJ!M*3t6 6^A^$txSi:, C V>mtKr4 X ^ 2 
±©x>4<Xtfy h20 3K«fcoTK&fS*-U x>^X 
tf y h203^c,^SB&6 7^f|^^nS„ ^$g^> 
Jtlfffifa^f*: 1 cD*n y^A«*4S 1 0 2 Kl±, 

jo i/>X6i frzco¥-tfft,fficD§mmmmyt6 6 tTtx-f 
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X*2±©x>#Xtf<y hZ 0 3^e>CD^®iS6 7 fc£D 
[0 0 6 1] 0 2 O^Lfcfi&J-ett, tt^UiVX 

6 i eofssufflsaftfrt 6 6 A^if snes^ 1 *3<ttf 
ts c^jTtt, ^-r-rx^zicisssnrc^itis^ 

*><kl>*7frr f X^ 2 K2tr5fESffl«aafft6 6 Otftg* 

ftiffflteiiiStt 1 tei^f-f x^2<o^ 

f*»c $ A,"<A,* < CSfflRW^ 6 6 

tmmtt. 1 * *tf*-7*-C X* 2 ^*S73(S»CR)f^£OSgfS{ 

mmwttm?) x - e xr—^m^^c ttfr-z a 
©t?, 02 oTt±#BSLfc„ ccofls, ^-n^etixxyy 

2*taKoiffii:-r5i:«{c, tf-y^r-y/^gTarRitc 
S»BT*Bi:LTfeA^. 02 0»C*3ttS*M&b> 

X6 1 *5j:t/dlU>X6 4<D»^ffi««rSSa»ciBgi5-rS 

[0 0 6 2] ^(D&olcLTytT* X^ 2tcf2^£ft 

fBESi&tt i fcft-rVx? 2 ^Mtffentf, 
b?M!8«*lt\ *n^A*m;f 1 o 2 liifes^nrcif 

[0 0 6 3] ^IC, 02 l*5£tf0 2 2£#B8LT, * 

t5. 021 \±immsmm 1 ts^ffl^st^*^ 

0 2 0 LfcJttHf $Hf2S&S<Z> tf -y * T -y X<E>ft3*5Si 
tmm(DMl£T$>9, ^-41^*102 Otcfefta^Klb^ 
X6 1, U-+f^ig6 2, 55-63. 01^^X6 4^3 

itfeysfc-ji/awe 5tcm-rsw%u>X7 1, b 

—*fftW.7 2, $7-73, QL/yX7 4 *5<fctftf 
T, IfilOl MJ: Dft1it$BfE@S&# 1 KW4fflja*«tt 

7 6 1 LTwmm&m&t-stiz mmmmzti 
rz-^u^f^L.unm 1 02*^11, sts 1 0 1 (omwfr 

P. 1 . 2 mmmifc* iStMttitJtr-f X* 2 © 

x^xtr-y h 2 o ■afintEt^m^^.^fSMit 
otmm tmrncommm^i 7 com 

So &*5, 0 2 1 T-ti, S« 1 0 1 ?>8Sfr£ 1 . 2 m 
m«*lfcflMHffl»*jattBlc. i^sKXtf-y M031C 
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*ffS-r*ffi>»w&tr-y h 7 8*«lw«. 
[0064] 022 nxm mm&ft i *^^it mn<a 

Lfc1tfflS£ft«-a5*r£&hr.S tT-AXXU y # 7 9 
t, COtT-AXX'J -y * 7 9T*SW^nfc1f«W^7t 

<vm&±icm®zntztemi>^X8 o c©*s&u> 

X8 0tDig»ffiS{CiH^^nfctf>*-7l/a5«8 1 

/0 ffiLlia*^{c^-ra««IHiS§8 2 t«I^T^5, 
CO)tt**-PI4» fttSfHi2S&#l*>£cDli^£ft7 
7!i« *ftfcll^X7 1 iaoTW«!StSn, -g|5tf 
tf-AXXU -y* 7 9K<toTSt*?nTjl^73(6]^9 
0 s &mio>X8 OfCcfeoTig^^nao C 

<Dia#U;/X8 0©l3»ffiBfc:{±. 02 2 lc^Lfc«fc5 
til, ffi£f$£ If -y h 7 8 fcm-T « tf -y h (D® 8 3 
fiESnSo «:t5. 02 2Tii, tf>yh<D«8 3 

tf -y KQ&8 3tttf>*— 7l/gf!«8 1 ±tcjgfi!t$ns <> 
20 tf>*-;l>SW8 l±lCJBfiE^tl5t!-y h©^8 3ti, 

<Dtf-y h^t^jS-ra^O^tr^*— ;l/g|5*f8 1 CD 
tf^-;l/^riliiLT^tilt§8 2(CA*tL, 

[0 0 6 5] CC$T*«0 2 1 *3<fct>*0 2 2^rffll/->fcie 

•^(DigSijgl^ 02 3KjTrr«fc5fcfc;5 0 -T^fe 
COe>y^T-yX{i, 0 2 UctsttS \L yL-SP 
«7 5 tmVal>>X7 1 tWF^tv 02 2»C*5tt5t:— 
Axyj'^7 9*EIU, 0 2 l»C*Lft«*SR4: 
02 2tc^U/-=^^i:*-&fe-a:/i:fc©Tfeao **3, 
02 3(C^LfcS^ffl<Otf>y^T>yX^0 2 OlC^Lfc 
iegffl<Otf-y^7>yy*^fe5J;d*cb> Jt1fSJf2^S 

40 [0066] u±mw Ltc£?ic ^mrnvrnmic * n 

50 [0 0 6 7] ^(C> 02 4SPLia2 6*#ILt*% 
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[0068] 0241^ ^mmoBmcMizyemmz 

1f$fifB«iB$tc{i, ft1W$8tB&Bi'{*6 0ttt7 J -f'X 
?2tt, *ny5A«8l6 0 3tg>m2 0 1 **(*<)££■ /o 
d.kdJcBta-S'frSft&o fcf-y^T-y:/^ CC0<fc5lC 

^it^fBS^i* 6 o tszifytrj x * 2 e, 
nrc ftifSBfBS&f* 6 oogffi 6 o i {RijtcttrRi-r 

8 6ts 9*8 6*>6fflt**n«U— 9*ft 

*¥^«8fcLT^U->X8 5»cA*f*^Smj^- 

[0 0 6 9] C<DVytr7<y7VlZ^ »f 8 6 

T, iaSfflBaW^8 8 i: LT%1tl8§B©8ltt6 Ot5J:t>* 

y&a memmw 6 ocomi^xey h 6 o 4±thk 

Xtf-y h6 0 4±-CMl5Dl?L7c&, «*flifii:4oT*n y 
^A#ift/f 6 0 3*iiiSLT)tx-<'X^2ffiiJtjifT-r 
So CCDftti. Jtx-CX<7 2<DX>'4 I Xtf<y h 2 0 3T- 
£»£*lTMoT<3„ ^OSS^ ft1t$8fEgi*®i*6 0 
0*oy7i«M6 0 3tc{±, ISSfflB9^3t8 8 tft 
-r-cX^cox^tfXfcr'y h 2 0 SfrScDEfcfftfccCHF 30 

&fft8 8(±7^1f^f5glj«»6 0<Dx>#Xfc!>y h 6 0 4 
±T?iKStf 3C9T, i^Xtf-y h 6 0 4fr<b<Dmoyt 
Sr&fcB L T 7 * - A X-9--^ <k OF K 5 >y * > yU"— 4< 

•y+v^-y-— #*ffv»a«*6» ftrVx^tcfB^sn 
felt ia*ftiii $fifE@a£# 6 o (D±mcimLtc ^ra 
^ies<«<*6 o tytrj x^y 2 tzftif, amwibti 

*Bf^HM»LT, *ny5Atme6 0 3t;:i2^£ 40 

[0070] i3 2 5(±, *mM<Dmmicts<,}%>ytmmm 
d«a«si6 o 3 ictsiisnfcif&fcsarrsftaa 

lif«i*6 0«0Sffi6 0 1 micttfa-?&tjy!)U>X9 1 
^ U— 9*Mfi*ttJlrt-*iNi<*U— 9*9 2,k, 
ttU— 9*9 2 i:jhf%b>X9 1 ^COHStC "9*9 
2{RiJ<k Unite BBSS$n/j:3U U>X9 3*5 «fc Zf tf 

-i»x^u-y^9 4t. mtkmrnrnweofr^mK) so 
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ta£ftfc£;y*-,rt/g|5#9 5i:, ccDtf^*-;i/gl5tf 9 
5<Dtr>*-^iijaL«:)t«r§3t-r-5>t«ltaSg9 6 i: 

[0 0 7 1] CCOft^Tli, • 9* 9 2frP.ffi 

nymt.-sn. — ap#e— Axyy -y*9 4*iii®u 
fflsaw^ 9 7 (±tesfflB9»% 8 8 i: mane* mm 

m&6 0OX>-^Xfcf-y h6 0 4 ±TlKSfrr3lK5gft'r 
££o C£D?f£fflB8&fft9 7fi, xvtfxfcf-y h 6 0 4 
±TiK^Lfe^ S^fti:SoT*ny7.k$mJi6 0 
3tlt5„ C<DJ:-5fc*n^5A««»6 0 3tiag 

t , 1f «#fESt£ nfc * n 9 <7 L.W&M 6 0 3 frZ fi, 
Sffi6 0 1 cd*Efr5 1 . 2mm«infc1f$gfil$%l^{ii 
H3 9t^v J -rX^2<DX>^Xtf-y h 2 0 3tf#£-T 

5«^fc^i:ssi#^i:lH)^©1t«ii^9 8*^^^ 

n> CcDlfSJS^9 8(4W^)b>X9 1 CDTilRltClq]*-' 
oTitfrrs, coflMHS<fe}169 8(iWil/yX9 1 ^ 
JlJibTlK^ir^t), -gp^tf— AXX'J -y^9 4T 

£*h*nr, tf>*-;i/gi5*j9 5®e>^-;i/±TiR^ 
tf>*-;U«r51jiLT7te^mS9 6T-«ita^nmM 

tt^is^ft: 6 o icm^mmmyt 9 7 *«m* u/t t 

x^Xlf-y h6 0 4T-S»Lfc^feMoT<5*V C 
<0^«(f>*-;l/g|J«9 5©tf>^-;l/±T?lJxmL«:V^ 
COT, ^<9«i:A.ifttfcf>*-;bgp#9 5fcJ;oT^Bf 

[0072] 02 6(±, *mm<D&mici3it%>ytffimm 
<£gim<D try?®?*, yem mtemmt* 6 0 cox 
y'h 6 0 4 fc«toTiBgi*n/cif^s^-rs 

fc46co^^^L/-cfeco-pfe5o CCO^I^tt, S2 
5 fC^ Lfc^^tCfcttS If Jimt 9 5 C0f^t> 0 
fc, )ieii$Biag^6 0^e>coM»?J l £^lf-^xyu-y 
^94 T-S*f^nfc)tco^±lci2^?^fcm%l^>X 
99t. CC0m^U>X9 9i:^JUS9 6 tCOKtcE 
IS^tl/'ctf>'*-;l/g|5*ri 0 0 t*mfctcoTfeS„ 
[0 0 7 3] CC0^^T(±, 9*9 2^P,H1 

^f^nfeb— tf^fizi y b>X9 3 fCfcoT^fT 

)t»t?n, -gpA^e-Axyy >y^9 4^rjii@L, « 

m^X9 1 KcfcoTgiftStlT, S^fflSg*f5t9 7i: 
LT^1fffifS®<«#:6 OtCBg^^n^o Ct?> B^ffl 
8a*fft9 7 »%WffiCftME(4c6 0C0x>4*xe>y h 6 0 

4 ±T-mi-tziuMyev&2>o x^-pxtr-y h 6 o 4 t* 
s^^nr^-rsMO^fi^uvxg naoT? 
ffftt^ft, -a5*'t:-i»xyy -y^9 4T*st*^n. 

^b>X9 9tcj;oTm7t?nT. kf>*-;l/g|5« 1 
0 0<D\d>^-;V±X'iUML, 
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stm9 7*mMLrctz. *n^.Mm/f 6 o 3*^ 

— ;l/SWl o 0W>fr— ;I/±TiR^L%t/-><D-p, *-cd 
tiit§9 6»CSiJjgL&t,\, 

[0 0 7 4] H2 5iC7nLfcytmiktm2 61Cj*;l,fcft 

¥&<o«j ^jAtftf^^-^i/gq^g 5 1, mye 

1/>X9 9*5J:^fcf>*— yl/gW l 0 0££\ 

It, X-Ab>X^*|g»)UT, *Dy7Arai6 0 
3 *^ P,«1f ^IW^«r tf >^-;l/±THZ^*-y:S«« 
fc, x>#Xfc^ h 6 0 4fre><9Bi9ft*fcf>*— ;P± 

[0 0 7 5] ft1f?gfEa*S#6 0fre><OSi»)fttf 

^g«-^O^gS±{C (± >*-;l/g|5tt 9 5 43 Atf 3tttt 

-/1/fflBti 0 0*>J:tm8imgl:SrtattT. ttflHHIBfltttt 
f*6 0<D*ny5A*m»6 0 3 teKSSnfctiHBfcx 
>5j<Xtr-v h 6 0 4 tcJ:oTf2^!?nfc1f$8«:(Hl^{CS 
^T'#SJ;-5tcUT€.^V> 0 0 2 5 fcitfS 2 6 

ICtkL fcSSfeffl Otf7^77^02 4 ICthL fcSSffi 

[0 0 7 6] J^H^Lfc*3te4^©»MW«:J:ft 
f£, ft1i$filEa&{*6 0«*o^i»#»Jf 6 0 31CIE 

h 6 o 4 tc ^oTiea^nrcit^s^-rs^osi 

A*ffi/f 6 0 3tcfE^!$n/ctf^i:J:>#7.e>y h 6 0 
£%%><, ^nmoBMlcloVZ^cDitixDM^ {tffl*5<fc 

[0077] ^*3, *mmi±m&mm<z>&micm7g.-$ 
n-r\ mar, ^usa^ffitctJv^Tx^xtf-y 

[0 0 7 8] 



22 



IS&S^X^A(HT5&14*&orcft1i&iEa»#£:g 

^icms-fsc £fc, fttiM8fEii8H*<o&ui 

[0079] m$vM2mm<Dx,mmzmmmc& 

OT, W*^ 1 f£«<Dtt1f SgfEa&ttC&JiilciQ*, ffi 
tears c taaSS^rti^-yrSci:*^^ 

[0080] g=fc, m&&3nm<Dftmmimmmc* 
[0081] s^c, m&&4um<Dm%m.mm.mmz& 

»S*19ffii5S«l«ra±*^*^v&a J: 5 lc?it) ^-to-y- 

sctiaot, it^iesi®«^2o^p,n^^ifffi 

JO [ 0 0 8 2 ] S fc, 5 fSttOftflHBeOMtttfc: <fc 

[0 0 8 3] Sfc, W^6*^>L9iDV^n*M tClE 

ttmtt S7ti2S«»^ e sit aifeafgi§E«:*-r « s 
fflMJMJttta-^ < ft 2 coitffifEa^ttA^ zomoyttco 

TfcM*->fcLT, % 1 <0«« $8iEgWG5{*<7>1f$fife§i 

ffl^icfE^-r s * 3 ic Lfc<ox\ fcm?z>m»(Dm&tf 

(c^is^ 2 con ^iEa^<*^it ^sjf ffl^tcfea^nz-c 
if^*^fiiEa-rsci:{c<fcoT, ffim^«fi)c<o^ i to 
50 ^«$asa«{(*tissjt(Dif m&&m$cm? zct #t- 
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mmnmzmxzitzc ttfnjmtzz bottom 
coo8 4] ztz, m#m8$m<DKmmzmmwicz 

[o o 8 53 sfc, m#m i otBmommmumxmic 

«**#■*- s 2 o^it mmmtt t 

isffi*. feg/assuwtt t c (otmrnmrnmcs-i <m2 

m i o«i»«aESJ«f*oitffliBS<s«»ciag-rs#)iH 

Tft^mmmm^^n^etuc-o^rm^mn -t a cttc 
* k> , b-osb i amn mmmmmmssvom 2 <o*it 

<d-c^ mm^m^m 1 <oytmm§Emmwiam<oim 
zzmtm-tz c te^s^ti*;*^ a c £ 

[0 0 8 6] SSfc, ttsJ&Sl 40l/^-rn*M 

*■ a <r £ a £ ^ o MZkZmir *„ 
[0 0 8 7] Sfc, M«« 1 2iB*©ft1»?fiif£3aB{i: 

ts-3< nt**ii£-r a* 5 ic Lfc(DT\ m&m 1 1 §b 
S£ftfc3ttfme8tttffc&' &#* fs^s^-r a e £ *«t 

[0088] *fc % M$£i 3fa«©tt1t««<fcgBf«: 

^TS«:afest«f»stt6n, smteMWura-n 
zm-aticii c a ft t mm<om «sit)t*«<fe 
tiaffiKoiffBs^fto-f-n-rnca-^ < « «*s*-r 
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*cfc««T»#, sic, ftifmiz&tMmmQ'Stumei 
a 0 

[0 0 8 9] $fc» tt*«i 4fE«©tt1tfB«£gSfc: 

*ntf, ^itffiies^ftA^if^ie@i®«<iDfaic, ^a6ft 
*#^-a 0 

CHBOWJIittKlill] 

[0 1 ] *&W<Dm 1 OHfiS©JBJ|»C*ttSJtfi}«igS 

[02] 0 1 icwtmimsmmmjmmm^t 

20 [03] 0 1 tc&if&ytTjz?<Dmftm&*7ji-?%tm 

[04] 0ncfettsey^r-y^<o±sa«j«gi5^* 
^-rittW0T'fea o 

[05] 01 »cfe^a^1f«f5S««:fci2S*naT» 

[06] *Kwcom 1 <Dmm<DBm\cisifz : ?tmmm£. 
a„ 

[07] *mncom 1 ©usso^atc^^a^ttss^ 
30 %im<D®tt*mw?z>rzsb<Dmwm'?3c>z> B 

[08] 2(s:^o^ 1 <r>mfa(o&mic}3V2>ytffi mns. 

[01 0] *mm<om2<omffi(D&mic$5i}$>mmntk 
[011] *Km<Dm2c>mffi(o&mici3vz>mmn£. 

[012] *^©^3©Hfifi£O^S8lCt3^ait«fg® 
40 ^OKi{t«rlttB^-rafc*!)iDaftB^0-e^s o 

[013] *&m<om3(DmM(Dmmici3<,fzmmm 

[014] *KW©m30HfiSO^{i:fe{taif|gW4fe 

cD^)S^ittB / g-ra/&46<DittH^0-c ! feao 

[015] *aW«D^30|«J|OJBffi{j:fe{tam«S^ 
[016] *^<D»3 0%KO^ttic«(t«fllffi^ 

[017] *m*<of&z<o$^<oi&mci&v%mnn2E. 
50 «r©»ff*wwr*fc«>ioBiWH"e**. 
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dais] *mmmA<o$zm<Dmm\z*stt%'®mm*E. 

[01 9] *^^4«OHfifecomtC*5(t«1f«S* 
[020] *ftipj0ft 5 <0Hffi©^tC^{t«^1f $sie 



[022] *&w<Dm5<Dmm?>Bmias^Tytffiimz 



[023] *&m<Dfg 5 ©HSfiO^Jgt *5t* * siting 
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[025] #fgfy§<DSi 6 conMv&miasvzyem $8H 
■rittW0T?fe5 o 

[026] *mw<Dm 6 £onss©}g^tc jsvzyemmm 
i •• ytm mmm&. 2-ft-T^x^ i o-jtuMWE 

@8B, l 5 -tr-y^r y^ 2 1, 3l -^lx> 
X, 1 0 1 1 0 2-*D^7A«8i, 2 0 1 

2 0 3 —JOiPXfcf'y h 
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